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Command.  Washington,  D.  C.  20314 

The  research  and  development  effort  at  the  US  Army  Medical  Research  Laboratory, 
ort  Knox,  Kentucky,  Is  concerned  with  studies  In  sensory  psychophysiology,  the 
biological  effects  of  laser  radiation,  and  methodology  related  to  the  preserva¬ 
tion,  transfusion,  collecting,  processing,  and  shipment  of  human  blood. 

r*»e  progress  during  Fiscal  Year  1971  and  the  current  status  of  the  various  work 
units  are  reported  herein. 
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SUMMARY 


The  research  and  development  effort  at  the^US  Arijy  ^dhcal  *®s®ensory 
Laboratory,  Fort  K;ox,  Kentucky,  ^concerned and  mth. 

tile  preservation,  transfusion,  collecting,  processing. 

and  shipment  of  human  blood. 

.  ,n_  picrai  Year  1971  and  the  current  status  of  the  var- 
The  progress  during  Fiscal  iear 

i ous  work  units  are  reported  herein. 


FOREWORD 


The  mission  of  the  laboratory  has  remained  unchanged  during  the  past 
year.  Notable  accomplishments  toward  these  goals  are  outlined. 

In  the  area  of  blood  banking  research,  trace  amounts  of  methylene  blue 
added  to  optimal  concentrations  of  inosine  and  adenine  in  CPD  blood 
will  extend  the  shelf  life  of  bank  blood  to  6  weeks;  whereas  the  levels 
of  2,3-DPG--a  measure  of  hemoglobin  function--are  maintained  very  well, 
ATP  levels  are  not  affected  significantly.  The  salivary  anti -A  and 
anti-B  isoantibody  system  in  group  0  males  has  been  found  to  be  dis¬ 
tinct  from  the  serum  antibody  system  and  cannot  be  applied  in  differ¬ 
entiating  the  group  0  universal  donor  with  dangerous  levels  of  serum 
anti -A  and  anti-B. 

An  automated  procedure  applicable  to  the  field  study  of  sickle  cell  he¬ 
moglobin  screening  in  large  populations  has  been  developed;  the  cost 
per  test  for  reagents  averages  $0.03.  The  first  large  field  study  in 
Vietnam  returnees  with  reference  to  the  incidence  of  Australian  antigen 
has  been  completed.  The  translation  series  "Selected  Contributions  to 
the  Literature  of  Blood  Groups  and  Immunology "  (1962  -  1971  )  and  com¬ 
prising  seven  parts  Sas  been  completed. 

In  the  area  of  psychophysiology,  behavioral  tasks  have  been  used  suc¬ 
cessfully  to  differentiate  central  and  peripheral  visual  phenomena;  one 
involves  the  use  of  the  Stroop  paradigm  with  bilingual  presentations 
naming  words  in  one  language  and  interfering  words  in  another.  In  the 
application  of  the  "dancing  arabesque",  wherein  an  achromatizing  lens  is 
moved  in  front  of  the  eye  to  correct  its  chromatic  aberration  producing 
an  effect  of  dissociative  movement,  the  resulting  phenomenon  is  clear¬ 
ly  retinal.  Data  derived  from  the  growth  and  recovery  functions  of 
temporary  threshold  shifts  (US)  after  48  hours  of  continuous  noise 
exposure  provides  confirmation  of  an  asymDtotic  TTS;  the  slow  recovery 
from  low  values  of  TTS  under  these  conditions  has  important  implica¬ 
tions  in  understanding  the  processes  producing  temporary  and  permanent 
threshold  shifts. 

Progress  in  laser  research  continues.  In  the  evaluation  of  functional 
visual  impairment  incident  to  ruby  laser  injury,  trained  rhesus  monkeys 
exposed  to  relatively  large  lasing  doses  may  recover  as  much  as  50%  of 
their  preexposure  acuity;  smaller  radiation  doses  result  in  greater  re¬ 
covery.  Q-switched  ruby  laser  radiation  .rauced  skin  burns  using  dark¬ 
ly  pigmented  pigs  and  C&2  laser  burns  in  white  pigs  have  provided  ad¬ 
ditional  data  for  use  in  safety  standards.  Experiments  with  the  Q- 
switched  erbium  laser  in  rhesus  and  owl  monkeys  affirmed  that  ocular 
damage  is  limited  to  the  cornea.  With  currently  available  energy  lev¬ 
els,  corneal  damage  threshold  data  for  the  gallium  arsenide  laser  has 


been  obtained  with  the  diode  cooled  to 

temperature,  the  the  CO9  laser  has  been  obtained  In  rab- 

neal  damage  threshold  data  for  the  C02  laser  jas^^  exposure.  The 

researctTacti Title™ o/the*  Jol nt^Laser  Safe*  Team  are  being  coordl- 
nated  with  Air  Force  and  Navy  programs. 
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Project  No.  3A061101A91C 
Task  No.  00 

Work  Unit  No.  145 

(a) 

Work  Unit  No.  145 

(b) 


In-House  Laboratory  Independent  Research 
In-House  Laboratory  Independent  Research 
Biological  Control  of  Calcium  Absorption 

Laser  Instrumentation  Design  for  Military 
Hazard  Evaluation 


Work  Unit  No.  146  Effect  of  IV  Infusions  and  Hypotension 

on  Regulation  of  Serum  Ionic  and  Total 
Calcium  Cjncentration  and  on  Serum  In¬ 
organic  Phosphate  Concentration 

Work  Unit  No.  151  Transplantation  Antigens  in  Keratoplasty 


Investigators: 

WU  No.  145(a)  Robert  L.  Morrissey,  CPT,  VC 

David  K.  Hysell,  MAJ ,  VC 
Wil lie  L.  Janik,  CPT,  VC 

WU  No.  145(b)  Joseph  C.  Rosenbaum,  M.S. 

Kenneth  A.  Conard,  B.A. 


WU  No.  1 46  Robert  L.  Morrissey,  CPT,  VC 

WU  No.  151  Anthony  J.  Luzzio,  Ph.D. 


terminated  1  Sep  1970;  work  unit  number  reassigned  to  another  study. 
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1  (U)  Biochemis t ry ^  (U)  Biology;  (U)  ] 
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inical  Medicine;  (U)  Physiology;  (U)  Radiobiology 

u  ***•  it—*  H  ««•»*•*  »*•  («<#•<•  riMa<a*«*#«>  (•«•  , 


23.  (U)  To  determine  the  mechanisms  involved  in  regulatinq  the  rate  of  intestinal 
calcium  absorption; to  provide  for  the  rationale  approach  to  the  treatment  of  certain 
disabling  disorders  of  calcium  metabolism  encountered  in  military  medical  practice. 

24.  (U)  An  attempt  was  made  to  detect  an  endogenous  factor  responsible  for  refla¬ 
ting  the  conversion  of  vitamin  D3  to  25-HCC.  Sera  from  low  calcium  diet  adapted  and 
normal  chicks  were  dialyzed  against  a  common  buffer.  Normal  chick  liver  tissue  was 
then  incubated  with  the  two  types  of  sera  in  the  presence  of  radioactive  vitamin  D3. 
Undialyzed  serum  from  both  sources  was  also  tested  in  a  similar  manner.  After  incuba¬ 
tion,  the  lipids  were  extracted  and  separated  by  thin  layer  chromtography.  The  ratio 
of  radioactive  polar  metabolites: radioactive  vitamin  D3  was  measured  as  an  a'.say  for 
this  hypothesized  endogenous  factor  in  serum. 

25.  (U)  70  07  01  -  70  08  31  This  work  unit  was  terminated  because  of  the  departure 
from  the  laboratory  of  all  Investigators  (Morrissey,  Hysell,  Janik). 
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A91C  00  145(a)  (cont) 

Detail  Sheet  -1 
Progress : 

This  project  was  terminated  due  to  personnel  transfer  to  Fitzsimons. 
Results  and  conclusions  are  contained  in  the  Dublications  listed  below. 

Publications  and/or  Presentations : 

Morrissey,  R.  L.,  D.  K.  Hysell,  and  W.  L.  Janik.  Control  of  cal¬ 
cium  absorption:  Influence  ot  Vitamin  D3  hydroxylation  on  the  calcium 
binding  activity  ot  chick  duodenal  mucosa  USAMRL  Report  No.  883,  Aug 
1970  (DDC  AD  No.  715697). 

Selected  Bibliogr aphy : 

Morrissey,  R.  L.  Regulation  ot  intestinal  calcium  absorption. 

Ph.D.  Thesis,  Cornell  University,  Jun  1970. 

Morrissey,  R.  L  ,  D.  K.  Hysell,  and  W.  L.  Janik.  Calcium  binding 
protein:  Endogenous  induction.  USAMRL  ReDort  No.  859,  Mar  1970  (DDC 
AD  No.  712957). 

Morrissey,  R.  L.  and  R.  H  Wasserman.  Adaptation,  calcium  bind¬ 
ing  protein  (CaBP)  and  the  intestinal  absorption  of  calcium.  Fed.  Proc. 
29:  847,  1970  (Abstract). 
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|23.  (U)  To  design  and  develop  specialized  instruments  for  use  in  the  study  of  the  bio- 
‘logic  effects  of  laser  radiation  as  a  means  of  evaluating  the  hazards  to  military  per¬ 
sonnel  from  this  form  of  energy.  This  involves  the  perfection  of  instrumentation, 
measurement  techniques,  and  specialised  instrument  maintenance  in  support  of  this  re¬ 
search  effort. 

24.  ( U )  1)  Develop  techniques  for  the  application  of  transducers  and  associated  instru¬ 
mentation  in  order  to  monitor  instantaneous  thermal  transients  in  model  biological  sys¬ 
tems  resulting  from  absorbed  laser  energy.  2)  Develop  devices  for  the  absolute  measure¬ 
ment  and  continuous  monitoring  of  laser  energy.  3)  Incorporate  modifications  for  ef¬ 
ficient  utilization  and  improved  versatility  of  the  over-all  laser  systems. 

25.  (U)  71  01  01  -  71  06  30  1)  The  warranted  plasma  tube  for  the  Krypton  laser  has  been 
replaced  and  satisfactory  outputs  at  the  desired  wavelengths  have  been  obtained.  This 
Krypton  system  has  been  i < corporated  into  the  flashblindness  study.  2)  The  chiller  ob¬ 
tained  for  tne  carbon  dioxide  laser  water  supply  is  not  acceptable  because  of  an  inher¬ 
ent  cyclic  nature.  It  is  ant.cipated  tnat  by  overriding  the  cooling  capacity  of  the 
chiller  with  controlleo  heat  tne  desired  stability  will  be  achieved.  3)  Adequate  en¬ 
vironmental  control  over  tne  past  few  weeks  has  resulted  in  a  very  stable  carbon  dioxide 
laser  output  beam.  Several  animal  experiments  have  been  run  and  additional  calibrations 
of  the  small  apertured  (0.05  mm)  tppley  thermopile  and  the  dual  thermocouple  scanner 
have  been  underway.  Tnese  scanning  techniques  have  shown  that  the  ratio  of  peak  power 
density  to  total  beam  power  becomes  very  large  at  higher  laser  outputs. 
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A91C  00  145(b)  (cont) 
Detail  Sheet  #1 


Progress: 

Since  being  re-engi neered  the  Model  41  CO2  laser  has  performed 
very  satisfactorily.  Stable  operation  at  low  gas  pressure  is  now  pos¬ 
sible  and  the  total  power  output  is  above  quoted  specification.  At 
the  higher  outputs  the  laser  beam  is  highly  peaked,  having  a  measured 
l/e^  beam  diameter  of  less  than  5  mm  compared  to  the  manufacturer's 
specified  10  mm  1/e^  diameter.  The  chiller  purchased  to  control  the 
water  supply  for  the  CO?  laser  should  become  acceptable  with  a  plan¬ 
ned  modification  to  include  a  controlled  heating  element  to  precisely 
regulate  the  temperature.  With  current  environmental  controls  and 
moderate  weather,  reasonable  CO2  laser  output  stability  has  been  a- 
chieved,  and  a  series  of  animal  experiments  performed. 

The  dual  thermocoude  scanning  device  has  been  modified  several 
times  to  correct  deficiencies.  Larger  thermocouples  are  now  in  use 
(0.001  inch  versus  0.0005  inch)  for  ease  of  installation  without  ap¬ 
parent  loss  of  resolution  or  sensitivity;  the  silver  chloride  window 
material  exhibited  transmission  changes  with  time  and  has  been  replaced 
with  a  slotted  metal  reflector  that  shields  the  device  while  illuminat¬ 
ing  the  couples;  a  temperature  controlled  contoined  reference  junction 
and  heat  sink  has  been  installed  to  minimize  environmental  effects. 

An  Eppley  thermopile  equipped  with  a  0.05  mn  aperture  centered 
over  the  receiver  disc  has  also  been  employed  as  a  CO2  laser  beam 
scanning  device.  Both  this  system  and  the  dual  thermocouple  system 
are  in  the  process  of  being  calibrated. 

A  pyro-electric  IR  detector  has  been  successfully  tested  for 
pulse  length  measurements  in  the  millisecond  region.  The  design  and 
assembly  of  amplifiers  for  use  with  gold-doped  germanium  detectors 
for  nanosecond  pulse  length  measurements  is  underway. 

The  Model  52  Argon  la^er  met  the  manufacturer's  specifications  at 
all  wavelengths.  Several  exchanges  with  the  manufacturer  of  matched 
optics  (output  window  and  total  reflector)  were  necessary  before  the 
Model  52  Krypton  laser  performed  to  specifications.  Subsequently 
the  Krypton  plasma  tube  failed  and  was  replaced  by  the  manufacturer. 
Recently  a  power  supply  malfunction  has  reduced  outputs  to  unaccept¬ 
able  levels;  corrections  are  underway. 
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c .  ^ Control  Processes;  (U)  Ionic  Calcium;  (u)  Phosnhate;  (i)  Hypcter.s  ■  „.i 

14  It  »«oq<i«u  »«»««»■»»  awift  mi  W  «•  |hvh»  tlMdiMiiai  c^i  ( 

To  study  tr.e  effect  or,  calcium  homeostasis  of  intravenous  infusions  containing 
•,  c  - '  c '  -.t.  oiro:ng  agents,  and  heparin  in  normal  and  hypotensive  dogs.  This  will 
•  „  o-sis  for  jncontanding  the  mecnanisms  that  lead  to  osteoporosis  ano  re.ated 
c-s  as  observed  ir  military  medical  practice. 

sac  of  sever  dogs  would  be  exposed  to  the  following  conditions  in  a  normalized 
;e.  ;-locd  samples  will  be  drawn  in  each  case  (12-14  samoles  over  a  6-r.our  period, 
tor  toe  concentration  of  ionic  calcium,  total  calcium,  and  i.orqanic  Dhosohate 
ser.m.  a.  No  treatment;  b.  Saline  (20  mq/kq  VW);  c.  Heoann;  d.  Saline  ♦  Heo- 
wu’ciur;  e.  ACD;  f.  ACD  ♦  Calcium;  g.  Saline  ♦  Heparin  +  Hypotension;  h.  heo- 
r.ypotension;  i.  Saline  ♦  Heparin  ♦  Calcium  ♦  Hypotension. 

70  37  01  -  70  08  31  This  work  unit  was  terminated  because  of  the  deoartjre 
ie  laooratory  of  the  Investigator  (Morrissey). 
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Progress: 

This  project  was  terminated  due  to  Dersonnel  transfer, 
and  conclusions  are  contained  in  the  referenced  oublication 


Results 
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•22.  ( l)  To  acquire  knowledge  concerning  the  interactions  between  the  iirr.ur.olo- : .-1  ce- 
•jr.se  .mcnanlsms  of  tne  host  and  the  antigens  of  the  Conor  transplant  ir.volvec  r.  r..-- 
jction  of  corneal  grafts.  Information  in  this  area  will  enhance  successful  trar.s-lan- 
-.atio.n  of  corneas  in  the  treatment  of  military  conbat  injuries. 

2 A .  (v j)  Tnis  research  will  be  divided  into  two  phases:  1)  Preparation  and  cnar&cteri - 
'cation  of  ourified  oroteins  from  aqueous  extracts  of  corneas.  2)  Performance  cf  cor- 
j  r.eal  r.eterog rafts  in  nonsensi tized  rabbits  and  in  rabbits  sensitized  with  tne  donor 
spec*. c  corneal  proteins  prepared  in  phase  I.  The  following  parameters  wi.l  *e  stuc- 
.a  to  evaluate  graft  rejection  in  both  groups:  1)  time  of  onset  of  graft  opac.  r  .ca- 
;-.on;  2)  clinical  severity  of  the  reaction;  3)  incidence  of  the  reaction. 

‘25.  ;  .)  71  31  01  -  71  06  30  Rejection  was  accelerated  in  rabbits  immunized  witn  cr.icx- 
1  ji  ala-min  oefore  grafting  witn  chicken  cornea.  Graft  rejection  in  rabbits  preser.si- 
izec  .'itn  chicken  ga.na  globulin  proceeded  at  a  slower  rate.  The  data  sugres:  tnct 
ome&l  rejection  is  elicited  by  a  number  of  antigens  present  in  the  qrafteo  cornrc, 

-.nc  tout  one  antigen-antibody  system  may  manifest  itself  quite  oifferently  clinically 
_  from  anotner  specific  immune  system  also  present  in  the  qrafted  host.  These  st-cies 
are  ceir.g  continued  with  additional  purified  blood  serum  proteins.  Studies  are  also 
oeir.n  conducted  to  characterize  the  nuntoer  and  nature  of  the  various  antigens  present 
'  •  r.  comea. 
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Progress : 

A  soluble  (FI)  and  insoluble  (F2)  protein  fraction  has  been  iso¬ 
lated  from  chicken  cornea  by  various  extraction  procedures.  These 
fractions  possess  transplantation  anti pen  activity  as  demonstrated  by 
their  ability  to  induce  specinc  sensitization  in  rabbits  resulting 
in  accelerated  rejection  of  a  subsequent  corneal  qraft.  FI  and  F2 
consist  of  a  mixture  of  proteins  whicn  stimulate  the  production  of 
circulating  antibodies  capable  of  enoenderinq  a  wide  variety  of  im¬ 
munological  reactions  in  the  presence  of  specific  antigens  in  donor 
cornea.  These  studies  have  been  extended  to  include  the  isolation 
and  characterization  of  the  individual  components  which  cororise  the 
soluble  fraction.  least  eleven  different  protein  components  exist 
in  FI.  They  have  been  separate''1  bv  column  cnromatoaranhy  with  DEAE 
Sephadex.  Currently,  +hese  tract* ons  ure  boinn  collected  and  concen¬ 
trated  and  will  be  analyzed  further  tor  identification  and  to  deter¬ 
mine  their  effect  on  graft  rejection . 

Immunodiffusion  studies  with  FI  and  antisera  specific  for  puri¬ 
fied  chicken  serum  proteins  suggest  that  the  cornea  contains  blood 
serum  proteins  These  studies  have  been  supported  by  the  observation 
that  rabbits  pre-sensiti zed  with  purified  chicken  serum  proteins  reject 
subsequent  grafts  more  violently  and  at  a  markedly  accelerated  rate  than 
unmodified  controls.  FI  and  F2  also  elicited  Forssman  antibody  in  rab¬ 
bits.  However,  even  though  the  presence  ot  Forssman  antigen  was 
demonstrated  in  donor  cornea,  rabbits  with  hi  oh  circulatina  specific 
antibody,  induced  by  sensi t i zati or  with  sheep  red  cells,  did  not  re¬ 
ject  corneal  grafts  in  an  acce’erated  manner  "hese  findinqs  imply 
that  in  xenogenic  keraton 1 asty  the  cornea  may  include  transplantation 
antigens  and  also  other  orti  gens  which  do  not  influence  the  fate  of 
the  graft  even  in  the  presence  uf  huih  specific  numoral  antibody. 

An  additional  implication  of  these  *md’nns  is  that  soluble  trans¬ 
plantation  antiaens  diffuse  from  a  graft  and  are  primarily  responsible 
for  the  sensitization  of  the  host  ‘-'ear-while  the  insoluble  antiaens 
persi st  wi thi n  the  grafted  tissue  where  thev  act  as  targets  for  sensi¬ 
tized  cells  or  circulating  antibodies.  The  isolation  and  characteriza¬ 
tion  of  the  eleven  corneal  protein  components  and  studies  to  determine 
their  relationship  to  the  qraft  rejection  phenomenon  will  add  signifi¬ 
cant  information  to  toe  meager  (.now ledge  available  in  this  area  of  re¬ 
search. 

Publications  and'or  Pre^e^t-m  us : 
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23.  (U)  To  study  the  mechanisms  of  interaction  of  laser  radiation  with  biological  cells 
and  tissues  and  to  correlate  these  changes  with  respect  to  mathematical  models  that  will 
serve  to  predict  when  laser  injury  can  be  expected  to  occur.  This  knowledge  will  be  ap¬ 
plied  to  the  development  of  laser  safety  standards  for  military  personnel  employing 
laser  systems.  The  mathematical  models  will  be  defined  and  modified  to  conform  to  the 
experimental  requirement. 

24.  (U)  The  data  from  cutaneous  burn  studies  (Project  No.  3A061102B71R  01  103,  Agency 
Accession  No.  DA  OA  6103)  will  be  correlated  with  those  predicted  by  current  mathemat¬ 
ical  models  describing  laser  injury  thresholds.  The  results  will  be  analyzed  to  eval¬ 
uate  the  thermal  constants  and  thermal  inactivation  rates  of  skin.  Model  and  tissue 
^sterns  will  be  used  to  evaluate  the  appropriate  heat  flow  equation  in  the  mathematical 
models. 

25.  (J)  71  01  01  -  71  06  30  Mathematical  equations  describing  heat  flow  in  tissue  re¬ 
sulting  from  exposure  t1-  a  carbon  dioxide  laser  beam  with  a  Gaussian  power  distribution 
have  been  incorporated  i ' ro  the  damage  integral  model.  This  mathematical  model  is  being 
expanded  to  include  rapid  .wquential  pulsing  of  the  radiation. 
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Progress : 

Heat  flow  equations  have  been  developed  and  the  correspondi ng  com¬ 
puter  programs  completed  which  describe  thermal  transients  in  tissue  re¬ 
sulting  from  exposure  to  laser  beams  having  a  radially  symmetrical  power 
distribution.  The  equations  also  take  into  account  the  absorption  char¬ 
acteristics  of  the  laser  radiation  being  considered.  The  mathematical 
models  are  being  expanded  to  include  the  effects  of  rapid  sequential 
pulsing  of  the  radiation  Testing  of  the  validity  of  the  equations 
and  the  accuracy  of  the  assigned  thermal  constants  with  both  simple 
physical  models  and  tissues  has  been  delayed  because  of  the  nonavaila¬ 
bility  of  the  CO2  laser 

Data  from  cutaneous  burn  studies  (Project  No.  3A061102B71R  01  103) 
using  the  CO2  laser  are  now  being  generated.  These  data  will  be  ana¬ 
lyzed  by  means  of  the  mathematical  models  to  determine  the  aporopriate 
thermal  inactivation  rate  functions  and  constants  for  skin.  The  com¬ 
plete  model  can  then  be  utilized  to  predict  the  extent  of  thermal  dam¬ 
age  in  skin  resulting  from  exposure  to  a  wide  variety  of  laser  radia¬ 
tions  and  exposure  conditions  as  well  as  other  radiations  and  modes  of 
thermal  input  to  the  skin 
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23.  (U)  To  define  the  extent  of  Injury  to  human  tissues  associated  with  exposure  to 
laser  radiation  and  to  define  and  evaluate  the  hazards  to  military  personnel.  Cell 
orocesses  affected  by  absorption  of  laser  radiation  will  be  studied  In  order  to  provide 
useful  knowledge  concerning  the  principal  physiological  and  biochemical  changes  in¬ 
duced.  This,  in  turn,  will  lead  to  the  development  of  better  preventive  and  therapeu¬ 
tic  measures. 

124.  (U)  Cell  processes  and  structures  selected  for  the  suitability  of  their  responses 
to  radiation  and  to  heat  will  be  studied  In  various  ways.  Effects  upon  membrane  trans¬ 
port,  sugar  cataoolism,  and  cell  division  will  be  examined  in  mammalian  cells  and  tis¬ 
sues  and  in  microorganisms.  A  variety  of  biochemical  analyses  will  be  employed.  Micro¬ 
surgery  of  cell  organelles  and  electron  microscopy  of  cell  structures  will  be  used  to 
correlate  structural  and  functional  effects. 

25.  (U)  71  01  01  -  71  06  30  Monolayers  of  maimaHan  cells  have  now  been  carried  through 
|a  long  series  of  subcultures,  indicating  a  stable  cell  line  and  cultural  conditions. 

^ne  cells  have  not  yet  adapted  fully  to  growth  in  suspension,  required  for  the  large 
.umbers  used  in  some  experiments.  Freeze-etch  and  thin  section  preparations  of  these 
cells  have  been  examined  with  the  electron  microscope  to  develop  and  improve  techniques 
for  measuring  ultras tructural  changes  induced  by  laser  radiation  and  acute  thermal 
stress.  Measurements  of  the  transport  of  various  compounds  Into  other  cells  under  vary¬ 
ing  condition*  have  been  made  in  studying  functional  alterations.  Knowledge  of  thermo- 
sensitive  cell  activities  and  structures  can  lead  to  the  development  of  compounds  which 
interrupt  letnaiity  or  lead  to  repair,  matters  of  high  importance  in  protecting  from 
laser  injury. 
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To  characterize  effectively  the  injuries  which  may  occur  in  hu¬ 
man  tissues,  studies  with  mammalian  cells  have  had  first  priority  dur¬ 
ing  the  past  year.  Monolayer  cultures  of  strain  KB  cells  are  now 
routinely  available  tor  study.  Development  of  a  system  for  culture 
of  these  cells,  initiated  during  the  latter  part  of  FY  1970,  was  slow¬ 
ed  late  last  summer  as  a  consequence  of  incubator  malfunction  at  high 
anblent  temperatures  Equipment  changes,  including  Incubator  imorove- 
ments  and  room  cooling  procedures,  were  made  to  produce  a  more  approprl' 
ate  growth  facility.  Problems  of  airborne  contamination  and  the  lack 
of  sterile  transfer  areas  were  resolved  with  other  equipment  changes. 
Attempts  to  adapt  monolayer  cultures  to  a  suspension  type  growth  have 
not  yet  been  successtul  This  more  efficient  method  of  culture  would 
permit  continued  large  harvests  of  cells  under  uniform  growth  and  sam¬ 
pling  conditions  and  provide  a  system  highly  suited  for  studies  to  cor¬ 
relate  alterations  in  ultrastructure  with  cell  processes  sensitive  to 
laser  radiation. 

Along  with  the  development  and  stabilization  of  a  mammalian  cell 
culture  system,  biochemical  and  cytological  procedures  have  been  stand¬ 
ardized  +or  the  measurement  of  cell  growth  and  cell  cycle  sequences— 
by  nucleic  acid  and  protein  assays--and  the  use  of  freeze-etch  prepara¬ 
tions,  as  well  as  thin  sections  for  electron  microscopic  analyses  of 
Injured  cells.  Because  laser  radiation  injures  by  the  generation  of 
heat,  both  direct  irradiations  and  heat-shock  experiments  have  been 
designed  Intracel lular  mechanisms  which  lead  to  cell  lethality  or 
repair  in  tissues  exposed  to  laser  radiation  probably  are  Initiated 
Immediately  upon  exposure  A  knowledge  of  these  mechanisms  and  of 
the  nature  of  laser-induced  injury  is  prerequisite  for  devising  meth¬ 
ods  to  facilitate  repair,  a  matter  of  increasing  significance  in  mil¬ 
itary  medicine  as  the  use  of  lasers  increases  Experiments  with  heat 
shock  are  underway;  injury  and  repai r  are  being  assessed  by  electron 
microscopy  and  by  measurements  of  the  transport  of  essential  types 
f  nutrients  into  the  cell 


Though  their  priority  has  been  reduced  to  a  minimum,  some  meas¬ 
urements  to  elucidate  changes  in  yeasts  as  a  result  of  heat-shock  have 
been  made  to  round  out  earner  work  with  these  cells.  Heat  exposures 
result  In  altered  rates  of  glycolysis  and  sugar  uptake.  These  effects 
appear  to  be  linked  to  nenbrane  alterations,  a  type  of  change  imoor- 
tant  In  many  cellular  responses  Measurements  of  the  uptake  of  non- 
metabolized  sugars  have  indicated  an  effect  by  added  glucose  upon  mem¬ 
brane  structure  separate  from  the  utilization  of  this  sugar  as  an  energy 
source.  Clan ri cat  on  or  the  details  of  such  a  glucose  effect  would 
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help  in  understanding  a  number  of  responses  to  glucose  by  cells  of  var¬ 
ious  types 
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U)  Diseases  of  Laboratory  Animals  Used  in  Support  of  Military  Medical  Research  (18) 
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23.  (U)  To  identify,  characterize,  and  treat  the  sporadically  occurring  diseases  en¬ 
countered  in  laboratory  animals  used  by  the  Investigator;  particular  attention  will 
oe  directed  to  those  diseases  that  may  be  communicable  to  man,  and  to  those  diseases 
arising  in  animals  from  geographic  areas  where  our  military  forces  may  be  deployed 
(e.g.,  Africa.  South  America). 

24.  (U)  Surveillance  of  the  animal  colonies  of  the  laboratory  (nonhuman  primate,  dogs, 
cats,  rabbits,  mice,  goats)  for  the  presence  of  disease  agents  or  processes  will  be 
carried  out  on  a  continuous  basis.  The  pathogenesis  of  the  disease  state,  when  rec¬ 
ognized,  will  be  investigated  and  possible  control  measures  studied  and  instituted. 

25.  (U)  71  01  01  -  71  06  30  Five  confirmed  cases  of  tuberculosis  were  diagnosed  in 
one  shipment  of  30  monkeys  destined  for  military  laser  research  program.  To  prevent 
spread  of  this  disease  the  animals  were  quarantined  for  an  extended  period,  until 
three  negative  consecutive  T3  tests  were  obtained.  Routine  diagnostic  radiography 
nas  been  established  to  aid  In  the  detection  of  advanced  tuberculosis  in  which  a 
false  negative  tuberculin  test  is  demonstrated  frequently,  in  an  attempt  to  prevent 
me  spread  of  this  disease  to  other  valuable  military  research  primates.  A  study  to 
determine  the  extent  of  bacteriological  flora  In  the  animal  holding  facilities  is 
still  in  progress.  This  study  is  an  attempt  to  ascertain  both  the  efficiency  of 
cleaning  and  disinfecting  schedules  and  to  determine  the  possible  contaminating 
sources  both  for  valuable  research  animals  and  animal  caretakers.  A  laboratory 
oreeding  colony  of  beagle  dogs  for  research  support  has  been  established  to  provide 
wealthy  animals  with  known  histories  on  demand.  .  The  initial  breeding  colony  was  ob¬ 
tained  from  WRAIR,  Washington,  DC. 
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23.  (U)  Enhanced  visual  performance  during  continuous  military  operations  depends  upon 
appropriate  use  of  the  mechanisms  underlying  vision.  Knowledge  of  the  mechanisms  of 
binocular  vision  and  the  neurophysiological  processes  of  visual  resolution  and  sup¬ 
pression  is  necessary  to  secure  maximal  visual  information  under  the  conditions  of 
night  (highly  directional  or  non-di recti onal )  illumination.  The  interaction  of  ocular 
muscle  balance  and  visual  disorders,  with  the  variety  of  military  optical  instruments 
directly  affects  the  soldier's  ability  to  execute  his  assigned  duties. 

24.  (U)  Studies  will  be  conducted,  predominantly  in  monkeys,  but  also  using  humans, 
exploring  the  electrophysiologi cal  correlates--ERG  and  cortical  evoked  potentials--of 
form  vision.  In  addition,  using  cortical  and  depth  electrodes,  the  effects  of  central 
stimulation  will  be  studied.  Primate  behavioral  preparations  will  be  used  as  a  model 
for  human  strabismus  by  severing  the  lateral  rectus  muscle  of  one  eye  during  early  in¬ 
fancy.  The  visual  decrement  and  changes  in  electrophysiology  will  be  studied. 

25.  (U)  71  01  01  -  71  06  30  Final  hardware  interfacing  and  calibration  for  computer 
reduction  and  analysis  of  vision  electrophysiologi cal  data  has  been  completed.  Ex¬ 
tended  refinement  of  the  computer  program  for  this  data  analysis  is  underway.  A  setup 
for  stereoscopic  presentation  of  moving  stimuli  has  been  completed.  Preliminary  data 
is  being  taken.  The  initial  objective  shall  be  to  evaluate  with  quantitative  measures 
the  depth  displacements  produced  by  a  single  moving  stimulus  above  or  below  the  fixa¬ 
tion  point.  Behar,  I.  The  effect  of  differential  overtraining  of  the  positive  and 
negative  stimulus  on  the  aversiveness  of  the  negative  stimulus.  USAMRL  Rep.  No.  923, 
Mar71 ;  Adams,  C.  K.  and  I.  Behar.  Spectral  sensitivity  in  the  neonate  monkey;  Marker, 
G.  S.  The  Much-Dvorak  phenomenon  and  binocular  fusion  of  moving  stimuli.  Presented 
at  the  Ann  Mtg  of  the  Assoc  for  Res  in  Vis  and  Ophthalmology,  Sarasota,  FL,  Apr71. 
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Progress: 

A  computer  p.'og»am  (software)  has  been  developed  which  will  allow 
digitized  eiectrophysioiogical  vision  data  to  be  loaded  Into  a  large 
computer  bu-ter,  or  co'e  area,  from  digital  magnetic  tape.  The  pro- 
g<am  follows  a  system  approach  incorporating  load,  digital  tape  to 
disc  (core)  conversion,  power  spectral  analysis,  and  analysis  of  var¬ 
iance  subroutines  All  system  control  may  be  made  remotely,  via  a 
local  teletype  terminal 

Compatibility  between  the  local  digital  magnetic  tape  unit  hard¬ 
ware  and  the  Urge  contracted  computer  facility  has  been  established. 
The  software  system  necessitated  designing-in  the  capability  to  convert 
basic  diqiti2ed  data  on  the  magnetic  tape  Into  a  format  which  the  com¬ 
puter  could  accept  Data  handling  is  checked  by  Inputlng  calibration 
data  before  and  after  the  experimental  data.  Compensatory  factors  are 
being  included  m  the  software  in  such  a  way  that  two  preamplifiers , 
with  differential  output  may  be  utilized.  The  pre-amplifier  discrep¬ 
ancies  wn  i  oe  accepted  ur  rejected  by  pre-established  criteria  for 
variabi  n ty  T he  compensated  data  is  scaled  to  a  calibration  record 
and  voltage  pa>  ameter's  Transformation  of  the  scaled  data  Is  obtained 
using  a  Fast  Fourier  T rans formation  (FFT)  algorithm.  Print-out  of  the 
data  before  and  after  calibration,  before  and  after  scaling,  and  before 
and  after  transformation  can  be  obtained.  Transformed  date  may  then  be 
statistically  analyzed  by  calling  a  completely  factor! all  zed,  analysis 
of  variance  subroutine  Use  of  analysis  of  variance  allows  Interpre¬ 
tation  oi  the  transformed  data  (power  spectral  analysis)  In  the  much 
more  powerful  realm  of  statistics, 

in  the  future,  coherence  and  regression  analysis  my  be  Incorpo¬ 
rated  m  tne  software  system.  In  addition  to  frequency  Information, 
earner  frequency  and  phase  information  will  be  incorporated  Into  the 
computer  analysis  ot  the  eiectrophysioiogical  data, 

beveru;  specific  problems  with  hardware  have  been  encountered. 

The  digital  magnetic  taoe  unit  did  not  accept  data  to  an  acceptable 
tolerance  due  to  skewing  of  the  write  and  read  magnetic  tape  heeds. 
Parity,  the  internal  check  made  tor  correct  data  Input,  was  also  In¬ 
accurate,  due  to  tne  excessive  skewing.  Acceptable  tolerance  with  the 
current  computer  processing  of  the  digital  data  Is  much  tighter  than 
previously  To  achieve  the  higher  tolerance  levels  the  digital  tape 
transport,  data  eieciromcs,  and  control  unit  were  returned  to  a  manu¬ 
facturer's  service  center  for  examination  and  repair.  Currently,  the 
interfacing  between  the  local  averaging  computer-analog-to-dlgl tel  con¬ 
verter  is  undergone  a  similar  upgrading. 
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This  reduction  and  analysis  system  tor  visual  e lect rcp.hysiology 
data  has  been  assembled  to  handle  extremely  varied  types  and  amounts 
of  analog  data.  The  1  investigation  of  tarnet  detection  and  acquisition, 
comparing  periodic  and  aDenodic  visual  stimulation,  is  now  underway. 

In  the  future,  potential  clinical  usage  oi  mms  system  wi  1 1  be  exam¬ 
ined.  Such  usage  would  include  computer  i  xed  pattern  -.-cognition  ot 
visual  records  under  bi  omedi  ca  i  stress,  ophthulm  ,  tatiuue,  and 
ophthalmic  disease  conditions.  Three  paoets  desc-  ■ A 1  ng  rns  hardware 
and  software  system  are  in  oreoaration. 

Two  studies  on  visual  discrimination  learmnn  ••  n  e on -human  pri¬ 
mates  were  completed.  In  one,  the  effect  id  di *  terent a  1  overtraining 
of  the  positive  and  negative  stimulus  on  the  avers  iveness  of  the  neg¬ 
ative  stimulus  was  compared  It  was  found  that  differential  overtrain¬ 
ing  significantly  altered  the  relative  avers l veness  ot  the  neqative 
stimuli.  Ir  the  second  study,  the  effects  of  two  types  o*  pretraining 
were  compared  on  subsequent  learm no-set  formation.  Neither  win-stay 
nor  lose-shift  pretraining  when  given  alone  facilitate  such  learm  no 
although  the  effects  of  each  are  quite  different. 

The  initial  study  of  the  Mach-Dvorak  phenomenon  has  been  completed. 
Data  taking  was  finished  early  in  the  year.  Analysis  and  writeup  pro¬ 
gressed  slowly  with  recent  completion  ot  the  manuscript,  titled  "The 
Mach-Dvorak  phenomenon  and  binocular  fusion  o4  novmq  stimuli."  The 
major  conclusions  of  this  research  are:  1)  Manipulation  ot  exposure 
duration  demonstrated  an  equivalence  ot  the  relative  death  perceived 
due  to  eye  sequence  with  that  predicted  py  the  'die.  the  short  expo¬ 
sure  precedes  the  long  exposure  in  perception  time.  ;  Conceivably,  the 
neural  characterise cs  operative  m  determining  the  effective  eye  se¬ 
quence  of  short  and  long  exposures  are  also  effective  ' r  eye  sequencing 
when  the  exposures  are  equal;  2)  The  simultaneous  and  alternate  neutral 
points,  much  as  their  occurrence  is  concomitant  to  tfr  .yclic  nature  of 
the  stimulation,  are  not  conjugate  in  their  response  To  experimental 
manipulations  Both  neutral  points  are  responsive  tc  expose: e  duration 
though  to  a  different  degree  and  in  a  manner  .-unges t ve  ot  the  opera¬ 
tion  of  multiple  processes:  3)  Manipulation  ot  the  I .m1 nance  level  view¬ 
ed  by  the  referent  eye.  to  reverse  the  direction  ct  the  concomitant  in¬ 
terocular  illumination  difference,  produced  chances  both  consistent  and 
inconsistent  with  tne  conduction  latency  explanation  ot*srei  tor  the 
Pulfrich  phenomenon  Ine  phys’cai  upper  limit,  ot  perceived  depth  with 
manipulation  of  exposure  duration  was  consistent  wi  th  that  obtained 
with  a  log  1  a’ffererces  alone  and  evidence  rc  discontinuity  as  the 
limit  of  intermittent?  was  approached;  4;  Lv  hence  to.-  a  t  •  e-  locked 
fusion  contour  was  not  obtained  Rather,  the  data  indnue  a  complex 
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interrelation  ot  several  possible  expur i mental  manipulations  though  in¬ 
terocular  delay,  the  primary  experimental  manipulation,  requires  a  2ero 
referent  or  "fusion  contour  '  tor  the  generation  of  positive  and  nega¬ 
tive  disparity,  the  presumed  mechanism  ot  its  functioning;  5)  Nasal- 
temporal  conduct i on- ti me  dit Terences  seem  to  be  clearly  evident  in  the 
di vergent-convergent  uateyon nation  or  the  obtained  data;  6)  Simple  ad¬ 
ditivity  ot  the  disparities  from  interocular  illumination  difference 
and  intermittence  was  not  demonstrated  Rather,  the  manipulation  of 
i ntermi ttence  and  luminance  p-oduced  interactive  effects.  Thus,  the 
latency  explanation  of  Rolf  rich  is  not  directly  genera  1 1  zab  le  to  Mach- 
Dvorak;  however,  no  barrier  is  ottered  by  the  obtained  data  to  the  gen¬ 
eralization  of  an  explanation  ■  t  tne  f^ch -Dvorak  to  the  Pulfnch  phenom¬ 
enon  . 


A  new  experimental  setup  providing  for  electronic  control  ot  stereo¬ 
scopical  ly  presented  stimuli  lias  been  completed  Pilot  work  has  verified 
the  equivalence  of  this  situation  to  that  used  in  the  initial  study. 

Publications  ano,  or  Pi esentati ons : 


Adams,  C.  K  and  i  Debar  Spectral  sensitivity  in  the  neonate 
monkey.  Presented  (by  Adams)  at  the  annual  meeting  ot  the  Association 
for  Research  in  Vision  and  Ophthalmology,  Sarasota,  Fla.,  Apr  1971. 

Behar,  I  The  effect  of  differential  overtraining  ot  the  posi¬ 
tive  and  negative  s  tumulus  on  the  iversiveness  o+  tne  negative  stim¬ 
ulus.  US  AMR  l  Deport  Nu  9  7: 3,  Mar  i9?.  (fine  AIT  No.  724143) 

Hanker,  G  U  Vision:  Monocular,  b’ -ocular,  binocular  Present¬ 
ed  at  the  16th  annua'  Arm\  Human  Factors  Conference,  ft.  Bliss,  Tex., 
Oct  1970. 

Marker,  G.  s.  History  and  current,  research  program  ot  Experi¬ 
mental  Psychology  Division,  MSAITRi  .  Ft  Knox ,  :.y  p 'e sente. 1  at  AMEDD 

Annual  Conference  i r  Psychology,  T'enver ,  Coio  Dec  ip/0 

Harker,  3  S  ine  Maui -Dvorak  phenomena,  and  binocular  fusion  of 
moving  stimuli  Presented  at  tne  annual  meeting  of  U-e  Associ ation  for 
Research  in  V i s i cr.  uno  ■•rcr.i  ni-ulogv .  T crasota.  Fid  ,  Apr  1 9 7 1 

Lewis,  G,  W  i  $  i  on  research  at  ;ir-AMRl  Presented  at  AMF.D1)  An - 
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Beni  gnus,  V.  A  Estimation  of  coherence  spectrum  of  non-Gaussian 
time  series  populations.  IEEE  Trans,  on  Aud  and  Electroacoust  AU-17: 
198-201,  1969. 

Benlgnus,  V.  A  Estimation  ot  the  coherence  spectrum  and  its  confi¬ 
dence  interval  using  the  Fast  Fourier  Transform.  IEEE  Trans,  on  Aud.  and 
Electroacoust.  AU-17:  145-150,  1969 

Oeutsch,  J.  A  and  G  B.  Biederman  The  monotcni  ci  ty  of  the  neg¬ 
ative  stimulus  during  learning  Psychon  Sci  3:  391-392,  1965. 

Dvorak,  Uber  Analoga  der  personhchen  different  zwischen  beiden 
Augen  und  den  Netzhautstellen  desseiben  Auges  (On  analogies  of  the 
personal  difference  between  both  eyes  and  the  retinal  points  of  the 
same  eye.)  Submitted  by  Prof  Mach  Sitzgsber  d.  k.  bohm  Gesell. 
d.  Wlss.  in  Prag:  (Jan  -June):  65-74,  1872. 

Efron,  R.  Effect  ot  stimulus  duration  on  perceptual  onset  and 
offset  latencies  Pe*cept  &  Psychophys.  8:  231-234,  1970. 

Engel,  G.  R.  An  investigation  or  visual  responses  to  brief  stereo¬ 
scopic  stimuli .  Quart.  J  Exp  Psychol  22:  148-166,  1970 

Enroth,  C.  The  mechanism  of  flicker  and  t us  ion  studied  on  single 
retinal  elements  in  the  dark  adapted  eye  or  the  cat  Acta  Physiol. 

Scand.  27  (Suppl.  100):  5-67,  1952 

Harkter,  M  R  Evoked  cortical  responses  to  checkerboard  pat¬ 
terns:  effect  of  check-size  as  a  function  of  retinal  eccentricity. 

Vis.  Res,  10:  1365-1376,  1970 


Julesz,  B  and  B ,  wnite  Short  term  visual  memory  and  the  Pul - 
frlch  phenomenon.  Nature,  222:  639-641,  1969, 

Lee,  D.  N.  Spatio-temporal  integration  in  binocular-kinetic  space 
perception.  Vis  Res  ]0:  65-78,  I9?0a 


Lee,  D.  N.  A  stroboscopic  stereophenomencn 

593,  1970b. 


Vis  Res.  10:  587- 


Llt,  A.  The  magnitude  ot  the  Pulrrich  stereophenomenon  as  a  func¬ 
tion  of  binocular  differences  ot  intensity  at  various  levels  of  Illumi¬ 
nation.  Amer  J.  Psychol  62:  159-181,  i949 
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167:  386-387,  1970. 


Rlcclardl,  A.  M  and  F.  R  Treichler  Prior  training  influences 
on  transfer  to  learning  set  by  squirrel  monkeys  J.  Comp.  Physiol. 
Psychol.  73:  314-319,  1970 


Ruchkin,  D  S  An  analysis  of  average  response  computations  based 
upon  aperiodic  stimuli.  IEEE  Trans  on  Bio-Med  Engng  BME-12:  87-94, 
1965. 
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The  electroryographic  analysis  of  muscle  activity  during  contin¬ 
uous  isometr  c  exercises  has  indicated  that  this  measure  has  the  po¬ 
tential  to  provide  information  regarding  the  normal  development  of  a 
fatigue  state  in  a  muscle  as  well  as  influences  from  various  parameters 
related  to  the  subject  s  attitude  toward  the  specific  task  at  hand. 

The  development  of  fatigue  results  in  a  pattern  change  of  muscle  activ¬ 
ity  from  a  normal  random  pattern  to  one  of  motor  unit  synchronization. 

The  onset  of  synchronized  signals  correlated  with  the  onset  of  muscle 
tremors  which  further  interferes  with  skilled  responses.  Normal  syn¬ 
chronization  results  during  later  stages  of  fatigue.  The  Introduction 
ct  some  stressors  has  been  demonstrated  previously  to  produce  an  early 
onset  oi  the  synchronization  phenomenon. 

Physic*!  performance  has  been  proposed  to  be  an  aversive  condi¬ 
tion  to  a  laryc  number  of  ambulatory  psychiatric  patients  with  the  hy- 
p  .-r ventilation  synorome  This  condition  was  studied  as  a  potential 
s.-esacr  wniwii  would  produce  a  decrement  in  physical  performance  as  a 
result  of  inefficient  muscle  utilization  produced  by  early  synchroniza¬ 
tion  Ihe  results  indicated  that  hyperventilators  respond  aversively 
to  physical  activity,  yet  e-e  more  efficient  in  the  isometric  exercise 
than  vont  o  subjects,  A  mw  treatment  for  immediate  symptom  allevia¬ 
tion  wcu>  proposed  as  a  potential  means  to  reduce  their  military  Inef- 
fecti  veness 

If  synU.ror.i nation  couia  be  allayed,  sustained  performance  should 
improve.  Subjet  s  ho  were  provided  with  immediate  feedback  of  their 
muscle  activity  cmi  not  increase  in  the  endurance  of  an  Isometric  con¬ 
tact 1  on  hut  ^  :mons ‘.rated  that  the  same  performance  could  be  conducted 
with  signer  ..  .  >  ess  muscle  activity.  It  was  proposed  that  this  re¬ 
duced  activ.  uid  result  ;r  an  efficiency  which  would  be  significant 
in  a  long  pet  fonTiarce  series. 

Studies  nave  oeeii  conducted  to  relate  the  synchronization  of  the 
muscle  activity  r  uent-al  origins.  The  analysis  will  consist  of  the 
relationship  ct  r.n.  neuromuscular  signals  to  EEG  signals  of  the  corti¬ 
cal  motoi  u»‘. :  m  an  attempt  to  obtain  more  information  regarding  cen¬ 
tral  and  peripnerai  contributi ons  to  the  muscle  response. 

A  further  ana .ys is  is  being  made  on  data  where  man  were  required  to 
perform  a  strenuous  task  for  a  predetermined  period  of  time.  Preliminary 
results  indicate  at  men  voluntarily  suppress  the  synchronization  phenom¬ 
enon  and  poet  tneir  oertounance  in  order  to  successfully  complete  the  task. 
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Electromyographi  c  analysis  of  dynamic  work  represented  by  treadmill 
walking  has  demonstrate.)  a  significant  difference  in  muscle  activity  when 
compared  to  a  sustained  isometric  contraction.  The  nen  demonstrated  a 
consistent  reduction  m  muscle  activity  as  they  approached  a  maximum  vol¬ 
untary  state  of  fatigue  Fui  ther  analyses  are  requi  red  before  any  defin¬ 
itive  state'ients  can  he  made.  Similar  preliminary  findings  were  obtained 
when  a  phasic  isometric  task  was  introduced. 

Resea>xn  on  the  general  question  of  the  similarities  and  differences 
in  training  or  transfer  phenomena  existing  when  complex  psychomotor  tasks 
are  compared  to  the  we  11 -documented  data  on  verbal  tasks  was  suspended 
during  the  third  Quarter,  FY  1971,  due  to  breakdown  of  the  Modified  Mash- 
bum  Apparatus.  This  work  will  resume  when  the  contact  plates  can  be  re¬ 
built  Work  is  progressing  on  three  papers:  Performance  decrement  pro¬ 
duced  by  nine  hours  or  driving,  a  study  or  the  regression  hypothesis  of 
skill  fatigue  involving  shifts  in  ability  Datterns,  and  transfer  of 
training  as  revealed  by  changes  in  ability  measures  from  the  training 
to  the  transfer  task  The  transfer  study  which  employed  the  Modified 
Mashburn  Apparatus  (SAM  Complex  Coordinator)  is  closest  to  completion. 

The  investigation  or  fine  motor  skills  had  advanced  in  a  contin¬ 
uing  series  of  studies  on  single  motor  unit  training.  The  basic  tech¬ 
nique  monitors  bioelectric  activity  of  motor  units  by  means  of  fine-wire 
intramuscular  electrodes  and  has  considerable  potential  in  the  area  of 
myoelectricaliy  controlled  prosthetic  devices.  Recent  efforts  have 
focused  on  concurrent  control  of  multiple  units.  Results  indicate  that 
with  direct  auditO'  /  feedback  of  motor  unit  activity  subjects  find 
learning  to  con+ro1  a  second  motor  unit  considerably  more  difficult 
than  learning  to  control  the  first.  In  order  to  determine  the  reason 
tor  this,  follows?  experiments  are  in  progress  to  examine  transfer  and 
retention  of  training.  The  results  of  these  experiments  should  illumi¬ 
nate  possible  sou'ces  '.f  interference  encountered  when  training  two  or 
more  units  concurrentiv 

Data  ta.en  don nc>  to  stunt  speed  walking  at  two  preset  mile  per 
hour  values  has  r  v.*-. si,  at ed  that  data  taken  on  the  original  short 
treadmill  were  m  way  contaminated.  The  present  data  provided 
the  expected  r e  1  -at  -m.-mp  that  tall  men  take  Iona  strides  and  short 
men  take  short  so1  where  the  previous  data  had  shown  that  tall 

men  take  short  rwr-wus  strides  and  short  men  take  lone  albeit  fewer 
strides  The  bo-  1  .  problem  apparent! v  was  the  lenqth  of  the  treadmill 
and  control  of  d>'v  ,  otcr  noise.  The  new  treadmill  is  of  the  longer 
version  With  on  noise  control,  the  study  will  be  reiniti¬ 

ated 
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Caldwell,  L  S  Decrement  and  recovery  in  repetitive  maximal 
work  sessions.  Human  Factors,  12(6):  547-552,  1970. 

Caldwell,  L.  S.  Serial  isometric  fatigue  functions  with  variable 
intertnai  intervals.  USAMRL  Report  No.  886,  Aug  1970  (DDC  AD  No. 
714190);  J  Mot  Behav  3(1):  17-30,  1971. 


Caidv.ell,  L  S.  Review  of  scaling  of  pain  and  effort  In  stren¬ 
uous  physical  performance  Presented  In  a  colloquium  series  for 

USARIEM,  Natick,  Mass,,  May  1971, 

Leibrecht,  B.  C.  Physical  performance  assessment:  motor  skills. 
Presented  at  AMEDD  Annual  Conference  In  Psychology,  Denver,  Colo., 

Dec  1970. 


Lloyd,  A  J  and  E  B.  McClaskey.  Subjective  assessment  of  ef¬ 
fort  in  dynamic  work.  USAMRL  Report  No.  890,  Aug  1970  (DDC  AD  No. 
715695);  J  Mot.  Behav  3(1):  49-56,  1971. 

Lloyd,  A.  J.  and  B,  C.  Leibrecht.  Conditioning  of  a  single  motor 
unit.  USAMRL  Report  No,  904,  Oct  1970  (DDC  AD  No.  716357);  presented 
(by  Lloyd)  at  the  11th  annual  meeting  of  the  Psychonomlc  Society,  San 
Antonio,  Tex.,  Nov  1970. 

Lloyd,  A,  J.  Surface  electromyography  during  endurance  of  Iso¬ 
metric  contractions  USAMRL  Report  No.  906,  Oct  1970  (DDC  AD  No. 

715746);  J,  AddI  Physiol.  30(5):  713-719,  1971. 

Lloyd,  A.  J  ,  J.  H.  Voor,  and  T.  Thieman.  Subjective  and  elec- 
tronfyographic  assessment  of  isometric  muscle  contractions.  Ergonomics, 
13(6):  685-691,  1970. 
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1  ?3.  (U)  T*.e  sounds  of  combat,  radio  "static,”  vehicular,  and  engine  noise  are  typical 
.ackgrounus  which  degrade  the  soldier’s  ability  to  give  and  receive  ne'.essary  commands 
jy  voice  and  electronic  means.  This  research  is  designed  to  assess  the  effects  of 

Itnese  sounds  on  tne  soldier's  performance  of  military  tasks,  to  evaluate  and  improve 
the  predictive  vaiue  of  models  of  processes  involved  in  the  communication  of  auditory 
messages  and  to  promote  hearing  conservation  in  military  personnel. 


,  24.  (u)  Factors  influencing  attention  are  being  studied  using  simple  signals.  The  11s 
tener  acts  as  an  information  relay  detecting  and  retransmitting  signals.  Comparisons 
oetween  tne  transmitted  and  retransmi tted  signal  trains  yield  readily  quantifiable 
measures  of  performance.  Independent  variables  Include  stress  induced  by  competition 
and  instructions,  signal-masker  parameters,  and  response  bias.  Auditory  perception  is 
{  being  studied  with  vocal  and  voice-like  signals  and  maskers.  Emphasis  is  on  the  iden¬ 
tification  of  complex  signal  parameters  and  their  relation  to  auditory  communication 
;  and  binaural  unmasong.  Response  related  factors  such  as  reaction  and  decision  times 
i  are  regularly  monitored. 

.'5.  (U)  71  01  01  -  71  06  30  Data  collection  is  complete  on  a  study  of  the  effects  of 
•van  signal  rate,  signal  to  noise  ratio,  and  intersignal  interval  distribution  on  the 
detection  of  randomly  occurring  signals;  analysis  of  the  data  is  underway.  Studies  of 
binaural  unmasking  of  discrete  frequency  signals  with  pulsed  and  continuous  maskers 
continue.  Mos*o,  J.  D.  and  A.  S.  House.  Binaural  unmasking  of  vocalic  signals.  J. 
Acoust.  Soc.  Amer. ,  49,  No.  4  (Part  2):  1203-1212,  1971. 
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Work  in  the  area  of  attentions i  orocesses  has  resulted  in  the 
completion  of  computer  hardware  and  software  comprising  a  signal  gen¬ 
eration,  experimental  control,  and  data  acquisition  system.  Once  cal¬ 
ibrated,  this  system  was  used  to  conduct  a  parametric  study  of  auditory 
signal  detection  with  random  intersignal  intervals.  The  experiment  was 
designed  to  determine  the  effects  of  three  variables  on  detection  per¬ 
formance:  1)  mean  signal  rate  (two  levels),  2)  signal  to  noise  r*t1o 
(four  levels),  and  3)  intersignal  interval  probability  distribution 
(two  levels:  exponential  and  gamma).  The  data  collected  under  these 
16  treatments  are  in  the  form  of  temporal  histograms  which  In  turn  are 
estimates  of  certain  conditional  probability  distributions  related  to 
hits,  misses,  correct  negatives,  and  false  alarms.  Analysis  is  under¬ 
way.  A  model  of  the  processes  underlying  signal  detection  with  random 
intersignal  intervals  is  under  development  and  is  an  outgrowth  of  earlier 
work  (Cronholm,  1968).  A  paper  by  Cronholm,  "Probability  gate  statis¬ 
tics,"  describing  some  general  properties  of  probability  gates  used  in 
several  models  (Luce,  1970;  Cronholm,  1968)  has  beer,  published. 

Continued  effort  in  the  area  of  perceptual  processes  has  been  de¬ 
voted  to  the  acquisition  and  development  of  equipment  because  of  certain 
interesting  inconsistencies  discovered  in  the  binaural  unmasking  data 
gathered  during  the  previous  year.  However,  a  paper  with  A.  S.  House 
from  Dr.  Mosko's  dissertation  on  the  "Binaural  unmasking  of  vocalic 
signals"  has  been  published.  In  addition,  Dr.  Mosko  has  produced  two 
USAMRL  reports  evaluating  earplugs,  one  of  which  has  been  published 
in  the  open  literature.  In  this  study  it  was  shown  that  the  Gundefender 
earplug  offers  both  improved  speech  intelligibility  and  protection  from 
temporary  threshold  shift  equivalent  to  the  standard  issue  Amy  plug. 

Work  continues  on  other  problems  of  speech  intelligibility.  These  stud¬ 
ies  are  concerned  with  the  acoustic  parameters  of  speech  signals  which 
govern  intelligibility  in  the  presence  of  unwanted  noise. 

Work  in  the  third  area,  response  processes  involved  in  auditory 
communication,  is  exemplified  by  pilot  studies  by  Dr.  Cronholm  of  re¬ 
sponse  patterning  in  the  signal  detection  setting  without  signals. 

This  work  was  undertaken  to  explore  how  false  alarm  responses  are  pro¬ 
duced  as  a  function  of  noise  level  alone.  Mean  false  alarm  rates  have 
been  obtained  at  one  noise  level.  In  future  experiments  interresponse 
time  histograms  will  be  obtained  at  several  noise  levels. 

Publications  and/or  Presentations : 
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123.  (U)  To  investigate,  by  immunological  techniques,  the  mechanisms  that  are  involved 
in  the  production  of  opacities  in  the  lens  of  the  eye  induced  by  laser  radiation.  In- 
i  formation  In  this  area  will  permit  a  more  accurate  prediction  of  the  amount  of  laser 
(energy  necessary  to  cause  lens  damage,  thereby  providing  better  standards  for  the 
safety  of  military  personnel  employing  laser  systems. 

24.  (U)  Normal  proteins  of  the  cornea  and  lens  will  be  characterized  by  standard  im¬ 
munochemical  techniques.  Changes  in  the  antigenic  structure  of  these  tissues  following 
laser  irradiation  will  be  sought  and  the  relationship  of  these  changes  to  cataractogene- 
sis  will  be  determined. 


25.  (U)  70  10  01  -  70  12  31  Column  chromatographic  and  electrophoretic  studies  to 
compare  protein  fractions  separated  from  normal  and  laser-induced  cataractous  lenses 
have  been  terminated;  the  decreasing  emphasis  in  laser  biolooy  research  has  prompted 
this  action.  The  data  from  these  studies  are  being  analyzeu  for  a  final  report. 
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Progress: 

Ocular  exposure  to  high  levels  of  unfocused,  pulsed  ruby  laser 
radiation  results  in  cataract  formation  in  rabbits.  Soluble  lens  ex¬ 
tracts  from  laser  induced  cataractous  and  normal  rabbit  lenses  were 
studied  by  electrophoresis,  column  chromatography,  and  Immunological, 
and  carbohydrate  analytical  methods.  The  electrophoretic.  Immunolog¬ 
ical,  and  chromatography  data  provided  no  evidence  for  the  occurrence 
of  additional  or  altered  specificity  of  proteins  In  laser  Induced  cata¬ 
ractous  lenses.  However,  it  was  shown  that  proteins  from  cataracts 
behave  anti geni cal ly  the  same  as  heat  denatured  lens  protein.  The  In¬ 
crease  in  reactivity  is  probably  due  to  the  Increase  In  antigen  com¬ 
bining  sites  brought  about  by  the  aggregation  of  protein  molecules. 
Hexose  and  polyol  concentrations  did  not  differ  significantly  between 
normal  and  cataractous  lenses. 

The  clinical  resemblance  of  laser  Induced  cataracts  to  the  so- 
called  "glassb lower's  cataract"  along  with  the  aforementioned  find¬ 
ings  strengthens  the  contention  that  laser  Induced  cataractogenesls 
results  from  heat  alone. 

A  final  report  is  In  preparation. 

Publications  and/or  Presentations: 

None. 
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23.  (U)  To  investigate  the  potential  of  high  intensity  laser  radiation  of  a  given  fre¬ 
quency  to  induce  skin  lesions  as  a  function  of  power  density  and  exposure  tine;  to 
provide  pertinent  data  for  safety  standards  in  military  laser  systems  application;  to 
study  laser  induced  skin  bums  in  animals  with  respect  to  susceptibility  to  systemic 
bacterial  infection. 

24.  (U)  Thermal  damage  produced  in  porcine  skin  by  carbon  dioxide  laser  radiation  with 
j  millisecond  and  nanosecond  exposure  times  will  be  determined.  Injuries  resulting  from 

rapid  sequential  pulsing  of  subthreshold  exposures  will  also  be  investigated.  Thresh¬ 
old  values  in  pigmented  porcine  skin  for  other  laser  radiation  will  be  determined. 

25.  (U)  7'.  01  01  -  71  06  30  Two  detector  systems  for  scanning  the  high  intensity  carbon] 
dioxide  laser  beam  have  been  completed  and  tested.  The  skin  of  seven  pigs  has  been  ex¬ 
posed  to  6  millisecond  pulses  of  carbon  dioxide  laser  radiation.  The  damage  ranged  fror| 
erythema  to  steam  blebs.  The  data  are  now  being  processed  to  determine  threshold  doses 

j  for  the  various  levels  of  injury. 


•a  lu  « 


«iirftfi«w>  mj 


DD,”VJ498 


PRFViOUl  COITIONS  OT  THIS  FORM  IRC  OtfOlCTC  DO  FORMS  1ft44ft  1  NOV  44 
AMO  I  441  1  1  M  ft  A  ft  4  IFOR  ARMY  UlCI  ARC  04S0LCTC 


40 


The  skin  of  darkly  pigmented  pigs  was  exposed  to  Q-switched  ruby 
laser  radiation  with  an  exposure  time  of  20  nanoseconds.  The  result¬ 
ing  damage  was  evaluated  by  gross  visual  observation  as  well  as  histo¬ 
logical  techniques.  Depigmentation  of  the  skin  at  the  site  of  Impact 
of  the  laser  beam  was  used  for  visual  assessment  of  damage.  Histo¬ 
logical  evaluation  of  tissue  damage  has  now  been  completed  by  MAJ 
David  K.  Hysell,  VC,  presently  on  duty  at  the  US  Anty  Research  Institute 
of  Environmental  Medicine.  The  measured  absorption  of  visible  and  near 
infrared  radiation  by  this  porcine  skin  closely  resentoles  that  of  dark¬ 
ly  pigmented  American  Negroes.  The  measured  threshold  values  for  dam¬ 
age  induced  by  ruby  laser  radiation  in  dark  porcine  skin  can  be  consid¬ 
ered  a  "worse  case"  for  military  personnel. 

Progress  in  the  study  of  skin  damage  by  CO2  laser  radiation  was 
delayed  for  several  months  because  of  an  Inoperable  laser.  Upon  the 
repair  and  return  of  the  laser  by  the  manufacturer,  work  was  Initiated 
to  stabilize  both  the  total  power  output  and  beam  geometry  of  the  laser. 
Careful  control  of  the  temperature  environment  of  the  laser  head  pro¬ 
duced  reasonable  stability  of  the  laser  beam. 

Two  detectors  for  scanning  the  high  intensity  CO?  laser  beam  have 
been  completed  and  tested.  Absolute  calibration  of  trie  devices  has 
presented  some  problems.  However,  work  is  continuing  and  calibration 
is  expected  to  be  completed  shortly. 

The  skin  of  seven  white  pigs  has  been  exposed  to  6  millisecond 
pulses  of  high  intensity  laser  radiation.  The  gross  damage  ranged 
from  erythema  to  explosive  steam  blebs.  The  histological  evaluation 
of  the  lesions  is  nearly  complete.  Final  analysis  of  the  data  to 
determine  the  threshold  doses  for  various  levels  of  injury  cannot  be 
completed  until  the  absolute  calibration  of  the  scanning  devices  Is 
complete 

Publications  and/or  Presentations: 
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103.  (U)  To  measure  and  evaluate  the  effects  of  exposure  to  laser  radiation  upon  the  f 
j  visual  and  elect ropnysioloqi cal  functions  of  the  eye.  Knowledge  in  this  area  will 
(contribute  to  a  hotter  understanding  of  the  effects,  if  any,  of  low  dosage  laser  ex¬ 
posure  on  the  /isudi  function  in  the  absence  of  visible  damage  as  it  applies  to  rnil- 
■.  tary  laser  systems. 

34.  (J)  Monkeys  «i’l  he  trained  by  operant  conditioning  technigues  to  respond  positively 
|  to  tne  vunoas  visual  stimuli  required  for  tests  of  acuity,  dark  adaDtation,  monochro- 
otic  and  achromatic  difference  thresholds  and  critical  flicker  frequency  thresholds. 

: -.o  abil'ty  to  discriminate  in  these  various  tests  will  be  retested,  after  exposure  of 
:  tne  eye  to  laser  and  other  high  energy  light  sources,  to  measure  chanqes  produced. 

Elect  roret;  r.ograonic  and  evoked  cortical  potentials  will  be  used  to  evaluate  the  rela¬ 
tive'  v  raoid  recovery  of  tne  eye  to  flashblinding  stimuli  as  well  as  to  provide  cor- 
relmve  data  for  retinal  exposures  of  more  intense,  structurally  damaging  light. 

25.  (U)  71  Cl  .11  -  71  ,6  33  Tr.e  rignt  eyes  of  seven  monkeys  have  been  exposed  to 
laser  radiation.  Three  animals  received  approximately  1  millijoule  per  square  centi¬ 
meter.  Subsequent  analysis  showed  an  immediate  loss  of  visual  acuity  to  18  percent  of 
oreexposure  levels.  Seven  weeks  after  exposure  the  animals  returned  to  a  stable  level  j 
•  of  45  to  50  percent  of  tne  preexposure  acuity.  Three  other  animals  received  a  "min- 
|imal"  dose  o*  approxi mately  164  microjoules  per  square  centimeter.  Ea.cn  showed  foveal 
^lesions;  however,  visual  acuity  did  not  change.  In  the  seventh  animal  a  dose  of  720 
microjoules  produced  an  immediate  decrement  in  acuity  which  returned  to  normal  within 
7  weeks.  Subsequently,  me  left  eyes  of  three  of  the  original  test  animals  have  been 
exposed,  "'he  ,:atj  are  consistent  with  the  above  results.  Flashblindness  research  has  « 
beer,  mit  .*eo  w  m,  zr  :  exposure  of  rhesus  monkeys  to  various  wavelengths  of  light.  s 

cove ry  tva  cam  use  not  oeer,  analyzed  to  date.  i 
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The  study  or  the  effects  of  Q-sw itched  i-uby  laser  radiation  on 
the  visual  acuity  or  the  rhesus  monkey  has  continued.  In  addition, 
studies  ha*/e  been  initiated  to  determine  the  effects  or  the  wave¬ 
length  of  a  tlashblindinq  sou-ce  upon  the  recovery  time  of  rhesus 
monkeys 

a  Visua'  acuity  -  Se  en  rhesus  monkeys  were  trained  to  discrim 
mate  a  Lar.doit  "C  f'om  an  "0"  oi  the  same  size.  The  task  required 
the  ammai  to  depress  a  ever  at  the  beginning  of  a  trial,  character¬ 
ized  by  the  onset  or  a  light  and  tone  in  the  test  module.  The  lever 
activated  a  projector  shutter  system  which  flashed  either  a  "C"  or  an 
"0"  onto  a  screen  located  approximately  50  cm  in  front  of  the  animal. 

It  a  "C"  was  presented,  the  animal  was  trained  to  release  the  lever 
i mmedi ateiy -  It  an  "0"  was  presented,  the  animal  continued  to  hold 
the  lever  down  until  the  light  and  noise  were  shut  off  Various 
sized  Landolt  rings  were  presented  to  each  animal  Acuity  thresholds 
were  determined  by  computing  the  Landolt  gap  size  which  yielded  a  cor¬ 
rect  response  75%  ot  the  time  At  ter  initial  training  periods,  binoc¬ 
ular  and  monocular-  acuity  measures  were  obtained  for  approximately  4 
months  or  until  the  visual  acuity  values  tor  each  animal  had  stabilized. 
During  July  ana  August  (1970)  three  trained  animals  (. RM  46,  RM  65,  and 
RM  49)  were  given  single  Q-switched  laser  exposures  of  111,0  '2,  and 
0  170  mj  in  the  right  eye  (10  my  represents  the  energy  level  ac  which 
the^e  is  a  iOOc  probability  or  producing  a  visible  retinal  lesion, 
whiie  0  12  mj  and  0  i 70  try  represent  the  75  ana  50%  probability 
points,  respectively/.  Irr ^dictions  were  made  at  the  USAMRDC-AMC 
Laser  Safety  Team  laboratories,  Frankio.d  Arsenal  Two  other  ani¬ 
mals  (RM  99  and  RM  100)  -'ere  similarly  exposed  to  1.0  mj  and  0.170 
mo,  respective  y,  in  January  1971  Two  additional  animals  trained 
at  the  Franktord  Arsenal  radii  ty  (RM  ii  and  RM  16)  were  given  laser 
exposures  in  November  1970  and  May  1 9 7 i 


The  effects  c.T  these  ase-  "posures  upon  the  visual  acuity  of 
the  animals  ,a-*iea  as  +unci  ion  or  the  dose  levels  used  RM  46, 

RM  1 00 ,  ana  RM  13  peer «ed  appm. -matei}  l  my  or  energy  incident  at 
the  cornea:  surface  A t i  three  animais  showed  immediate  acuity  losses. 
For  i  (RM  1 3 j  to  7  week-;  ...”  46)  acuity  was  not  measurable  in  the 
exposed  eyes,  whue  the  ieU,  o  control  eyes  sh  -wed  normal  acuity. 

Each  ot  the  three  annals  snowed  g  adual  improvement  in  acuity  of  the 
exposed  eye  du  :ng  .he  following  6  to  8  weeks  At  this  time,  the 
acuity  in  the  -V  *ye  stabilized  at  bet  .ee'-  40  to  60c  of  preexposure 
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acuity  levels  and  regained  at  this  level  tor  6  to  8  months.  Ophthal¬ 
moscopic  examination  showed  large  uniform  lesions  in  each  eye  completely 
encompassing  the  fovea  ana  central  macular  area. 

Animals  receivino  approximately  0.170  mj  of  energy  ( RM  16  and  RM 
49)  showed  no  changes  in  the  exposed  eye  1  hour  later.  Ophthalmoscopic 
examination  revealed  lesions  in  each  e.ye  completely  encompassing  the 
fovea,  but  of  less  severity  than  in  animals  receiving  the  highest  dose. 

An  eccentric  lesion  developed  in  the  right  eye  of  one  animal  (RM 
65).  The  dose  was  calculated  at  0.720  mj  at  the  cornea  and  encompas¬ 
sed  an  estimated  80%  of  the  fovea.  An  immediate  loss  of  acuity  to  33% 
of  tne  preexposure  level  was  followed  by  a  rapid  improvement  to  a  nor¬ 
mal  ievel  of  acuity  within  4  weeks. 

Animals  RM  46,  65,  and  49  were  exposed  again  in  February  1971, 
this  time  in  their  left  eyes.  RM  46  received  approximately  0.170  mj, 
ind  RM  65  and  RM  49,  approximately  10  mj.  PM  46  showed  an  immediate 
decrement  in  visual  acuity  in  the  exposed  eve,  followed  by  an  apparent 
return  to  normality  within  2  weeks.  The  left  eye  of  RM  65  also  showed 
an  immediate  decrease  in  acuity  followed  by  a  return  to  its  preexposed 
acuity  within  3  weeks.  RM  49  (1  mj  exposure)  showed  a  slight  decrease 
in  acuity  in  a  return  to  normal  values  within  1  week. 

A  seventh  animal,  RM  99,  died  2  weeks  after  receiving  a  1.0  mj  ex¬ 
posure  and  the  data  were  not  considered  sufficient  to  include  in  the 
analysis 

Three  rhesus  monkeys  are  in  the  first  stages  of  acuity  training 
and  will  be  exposed  to  the  Q-swi tched  laser  within  1  month.  The  three 
animals  already  exnosed  in  one  eye  will  receive  a  second  exposure  in 
the  other  eye  within  2  montlr  .  The  three  animals  previously  expised  ir« 
both  eyes  will  be  sacrificed  soon  and,  in  cooDeration  with  the  Joint 
Laser  Safety  ream,  electron  and  light  microscopic  studies  will  be  made 
to  evaluate  tne  observed  pathological  cnanqes  and  relate  these  to  the 
observed  chanoes  in  visual  acuity  Eventually,  all  of  the  animals  in¬ 
volved  in  visual  acuity  tests  will  undergo  this  latter  examination. 

b.  Flashb 1 i rdnesf  -  Research  has  been  initiated  to  determine 
the  factors  influencing  the  recovery  of  the  visual  system  following 
exposure  to  high  intensity  flashes  of  light.  Previous  research 
(Randolph,  J.  Opt.  Soc.  Amer.  58:  424,  1968)  has  shown  that  recovery 
from  flashbli  Ones.;  is  closely  related  to  Doth  the  wavelength  of  the 
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flashblinding  stimulus  and  the  wavelenqth  of  the  target  used  to  meas¬ 
ure  recovery.  In  the  present  research  desiin  one  of  six  wavelengths, 
each  equated  for  equal  oower  at  i.O  x  in-3  w/cn-,  will  be  flashed  into 
the  eye  of  a  rhej'S  monkev.  Decovery  of  visual  response  to  one  of  the 
six  different  wavelengths  applied  at  1.0  a  l^‘r>  w/cn2  will  then  be 
evaluated  by  measuring  the  time  required  for  insi  lateral  and  contra¬ 
lateral  occipital  evoked  potentials  and  the  electroretinonram  to  re¬ 
turn  tc  their  preflashblinding  amplitudes  and  latencies.  Monochro¬ 
matic  light,  generate^  ey  a  Krypton  laser  system,  at  468,  520,  530, 

57C,  648,  end  67 6  nm  w'l’  oe  used  both  for  fl ashol i ndi no  and  for  re¬ 
covery  measurements  at  each  0f  these  wavelenqths.  Evoked  cortical 
potentials  from  a  number  of  rabbits  and  two  monkeys  at  several  of 
these  wavelengths  have  been  averaged  and  are  currently  beinn  eval¬ 
uated  for  variability  and  relative  amplitude  and  latency  differences. 
When  these  data  have  been  analyzed,  daily  fluctuations  in  both  evoked 
occipital  potentials  and  ergs  can  be  controlled  to  insure  indeDendence 
of  the  effects  of  eaco  wavelenqth  upon  the  recovery  from  flashblindness. 

While  the  electroreti nogram  and  the  evoked  cortical  potentials  are 
reliable  measures  of  flashblindness  recovery,  direct  measures  of  the 
temporary  effects  of  flashblindness  would  be  more  directly  related  to 
military  problems.  To  accomplish  this,  rhesus  monkeys  are  beinq  train¬ 
ed  to  discriminate  between  various  wavelengths  of  light  generated  by 
the  Krypton  laser.  Following  this  trainina,  each  animal  will  have 
electrodes  implanted  in  the  occipital  cortex.  Flashblindness  effects 
upon  the  perception  of  color  and  the  relationsnip  of  this  perception 
to  the  evoked  cortical  potentials  will  then  be  directly  evaluated. 
Recommendations  for  flashblindness  protective  devices  can  then  be 
made  based  upon  perceptual  and  electroDhvsi ol oqi cal  criteria. 

Publications  and/or  Presentations : 

Randolph,  D.  L.,  J.  L.  Campbell,  H .  S.  Zwick,  arc  l.  Beatrice. 

The  effect  of  foveai  laser  exposures  on  the  visual  acuity  of  rhesus 
monkeys.  Paper  presented  (by  Randolpn)  at  the  Association  for  Re¬ 
search  in  /isien  u"d  •■'■phthalmoioay  meetinq,  Sarasota,  Fla.,  Apr  1971. 

Selected  b* i o l_i ojjr aphvj 

Jones,  6.  L.  and  A.  J.  McCartney  .  d^..v  laser  efr--cts  on  the 

monkey  eye.  Irr-est.  Oohthal.  5:  474,  1966. 

Randolpn..  •).  i.  Recovery  tr"e  of  cits  fcllowinn  high  illuminance 
stimulation.  i.  hr.  Sec.  Aner.  58:  424,  196-'. 
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Randolph,  D.  I.  Electroreti nographi c  and  behavioral  recovery 
time  of  cats  to  high  intensity  photic  stimulation.  In:  Davies  and 
Randolph  (Eds.),  Natick  Flashblindness  Symposium,  NAS-NRC  Armed  Forces 
Vision  Committee,  ..ashington ,  D.  C.,  Nov  1969. 

Vassi  1  iades  ,  A.,  et  al .  Investigations  of  laser  damage  to  ocular 
issjes.  Final  P.eourt,  USAF,  Aerospace  Medical  Division,  Brooks  AFB, 
rex.  ,  Mar  1968. 
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U)  Combat  Effectiveness 
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23.  (U)  Reclassification  of  highly  trained  and  experienced  personnel  due  to  service 
connected,  noise  induced,  hearing  loss  critically  reduces  conbat  effectiveness.  In 
addition.  Increased  incidence  of  hearing  loss  among  inductees  requires  prior  selection 
to  assure  military  benefit  from  specialized  training.  This  research  relates  the  phys¬ 
ical  parameters  of  military  noise  to  the  psychophysical  and  physiologica"  behavior  of 
the  human  auditory  system.  These  data,  with  other  medical  and  engineering  data,  will 
be  used  to  evaluate  and  improve  hearing  protection  for  military  personnel. 

24.  (U)  The  relation  between  physical  characteristics  of  the  ear,  physical  character¬ 
istics  of  noise,  and  susceptibility  of  ears  to  noise  damage  will  be  studied  in  human 
and  animal  ears.  Human  studies  will  explore  the  hazards  of  the  auditory  environments 
projected  through  the  Amy  1985  Follow-On  Study.  Studies  will  be  made  of  any  protec¬ 
tive  devices  made  available  to  this  laboratory. 

25.  (U)  71  01  01  -  71  06  30  The  analysis  of  the  data  obtained  from  monkeys  exposed  to 
impulsive  noises  has  been  completed.  A  computer-controlled  program  for  the  detection 
of  novel  sound  patterns  In  chinchillas  expospd  to  noise  is  running  and  preliminary 
data  are  being  initiated.  A  comouter-controlled  device  which  will  enable  a  systematic 
investigation  of  the  parameters  of  impulse  noise  and  their  effects  on  auditory  perform¬ 
ance  has  been  established  and  the  initial  data  are  being  obtained.  Instrumentation  has 
been  constructed  to  study  directional  hearing  in  humans  exposed  to  noise  environments 
and  audiokinetic  nystagmus.  Mosko,  J.0.  Non-tifled  paper  presented  to  FASEB  Ad  Hoc 
Group  Mtg  on  "A  review  of  the  adverse  biomedical  effects  of  sound  in  the  military  en¬ 
vironment,  Bethesda,  MD,  Jun71;  Luz,  G.A.,  et  al .  The  relationship  between  temporary 
threshold  shift  and  permanent  threshold  shift  in  rhesus  monkeys  exposed  to  impulse 
noise.  USAMRL  Rep.  No.  928,  Apr71;  Luz,  3. A.  and  J.D.  Mosko.  The  susceptibility  of 
the  chinchilla  ear  to  damage  from  impulse  noise.  USAMRL  Rep.  No.  921,  Mar71. 
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In  one  study  (also  mentioned  In  last  year's  report),  no  relation¬ 
ship  could  be  found  between  TTS  and  PTS  In  a  aroup  of  monkeys  exposed 
to  Impulse  noise  ( USAMRL  Report  No.  928,  Apr  1971).  Other  relation¬ 
ships  did  emerge.  This  study  suggested--but  did  not  prove--that  a 
small  amount  of  PTS  at  one  audio  frequency  may  produce  an  Increased 
sensitive  and  Increased  resistance  to  TTS  at  some  other  frequency. 

Thus,  tnls  study  confirmed  a  similar  observation  for  tank  crew  men, 
whose  low  frequency  hearing  appeared  to  Improve  during  the  course  of 
20  years  service,  a  period  during  which  their  high  frequency  hearing 
drops  by  40  dR  (Paparella  and  Melnlck).  The  study  also  supported 
the  clinical  concept  that  high  frequency  PTS  Is  a  more  sensitive  In¬ 
dex  of  damaqe  to  hearing  than  Is  low  frequency  PTS. 

At  the  end  of  the  study,  the  monkeys  were  turned  over  to  Drs. 
Jordan,  Plnhelro,  Jlmlnez,  and  Chiba  of  the  Inner  Ear  Research  Pro¬ 
gram  at  Case-Western  Reserve  University  Medical  School.  These  Investi¬ 
gators  provided  USAMRL  with  cochleograms  of  the  monkey  ears.  (A  coch- 
leoqram  is  a  graph  of  the  percentage  of  sensory  cells  present  In  the 
cochlea  as  a  function  of  distance  within  the  cochlea.)  The  results  of 
the  eleven  analyses  were  so  Impressive  that  It  was  decided  to  build  the 
potential  for  the  same  type  of  histology  (l.e.,  the  'surface  prepara¬ 
tion")  within  the  Experimental  Psychology  Division.  The  necessary 
equipment  Is  being  purchased  and  Mr.  Carl  Guthrie  was  trained  In  this 
technique  by  Dr.  Oavld  Lipscomb,  Director  of  the  University  of 
Tennessee  Noise  Study  Laboratory. 

The  surface  preparation  of  histology  allows  one  to  make  a  compar¬ 
ison  between  the  patterns  of  hair  cell  damage  Induced  by  different 
types  of  noise.  Thus,  It  can  provide  one  kind  of  Index  of  hazardous 
noise.  Although  It  Is  a  relatively  new  technique,  It  Is  already  being 
used  to  Index  the  hazard  of  different  kinds  of  Impulse  noise.  For  ex¬ 
ample,  Hamernlk  et  al  (1971)  have  shown  how  the  extent  of  hair  cell 
damage  changes  as  the  number  of  Impulse  exposures  Is  Increased  and  how 
the  pattern  of  damage  differs  between  two  different  shapes  of  Impulse. 

A  parameter  not  yet  explored  which  1s  within  the  Immediate  research 
capacity  of  USAMRL  is  the  effect  of  impulse  width  on  the  pattern  of 
damage,  an  experiment  which  Is  easily  programmed  with  the  variable 
width  Impulse  generator,  developed  several  years  ago  through  an  SGO 
contract  to  R.  Benson  and  Associates. 

The  develoDment  of  a  still  more  versatile  Impulse  generator  was 
begun  in  the  past  year.  From  the  digital  to  analog  converter  of  the 
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PUP-8  computer,  a  short  transient  voltage  Is  fed  Into  a  powerful  ampli¬ 
fier.  The  amplifier  drives  a  public  address  system  driver  which  Is 
closely  coupled  to  tho  car.  In  initial  tests,  this  system  produced 
Impulses  with  peak  levels  of  greater  than  100  dB  SPL.  Although  the 
level  of  these  Impulses  cannot  match  those  produced  by  the  variable 
width  Impulse  generator,  they  can  be  shaped  In  rather  precise  ways, 
a  feature  not  present  In  the  other  system.  For  example,  one  can 
change  the  shape  of  the  impulse  while  keeping  the  total  energy  of 
the  imoulse  constant. 

Although  the  development  of  the  capacity  for  Inner  ear  histology 
Is  Important,  it  would  be  naive  to  suppose  that  an  adequate  Index  of 
hazardous  noise  could  be  produced  from  this  technique.  There  are  many 
cases  in  which  hearing  loss  does  not  correlate  with  the  loss  of  hair 
cells.  An  obvious  example  Is  any  hearing  loss  connected  with  changes 
in  the  ossicles  of  the  middle  ear.  Even  within  the  cateqory  of  what 
Is  conventionally  termed  "sensorl neural  loss  ',  there  Is  often  a  lack 
of  correlation  between  audiometric  and  histological  measures.  For  ex¬ 
ample,  Bredberg,  In  an  Important  study  of  the  surface  preoaratlon  his¬ 
tology  of  human  ears,  found  cases  of  hlstoloqlcal  loss  without  comoar- 
able  audiometric  loss  and  cases  of  audiometric  loss  without  comparable 
histological  loss.  Assuming  that  neither  the  histologist  nor  the  au¬ 
diologist  made  a  mistake,  such  cases  would  suqaest  that  there  are  more 
factors  underlying  sensorineural  loss  than  the  loss  of  hair  cells. 
During  the  past  year,  the  research  proqram  at  uSAMRL  has  obtained  data 
that  would  suggest  this  is  so.  When  the  patterns  of  PTS  In  the  noise- 
damaged  monkeys  were  compared  with  the  respective  cochleograms ,  It  was 
apparent  that  large  amounts  of  hair  cell  loss  can  be  sustained  with 
only  small  shifts  In  thresho’d  sensitivity.  More  than  90*,  of  the  outer 
hair  cells  had  to  be  destroyed  at  some  point  In  the  cochlea  before  the 
monkeys  showed  a  corresponding  dio  in  their  pure  tone  audiogram.  These 
results  corresponded  to  those  of  a  similar  study  carried  out  with  chin¬ 
chillas  at  the  Central  Institute  for  the  Deaf  In  St.  Louis.  On  the 
other  side  of  the  coin,  a  study  In  which  chinchillas  were  exposed  to 
the  same  impulses  as  the  monkeys  (USAMRL  Report  No.  921,  Mar  1971) 
yielded  small  but  consistent  losses  of  pure  tone  sensitl vity  with  In¬ 
significant  losses  of  hair  cells.  This  analysis  was  provided  by  Dr. 
Lipscomb  and  also  by  our  own  laboratory. 

Conceivably,  the  chinchillas  suffered  a  displacement  of  the  os¬ 
sicular  chain.  Or  the  other  hand,  there  could  have  been  permanent 
changes  in  the  input  imoedancc  of  the  inner  ear.  Such  changes  of  im¬ 
pedance  within  the  inner  ear  have  been  suooested  by  several  investi¬ 
gators  (Beagley,  Khanna,  and  Tonndorf).  The  possibility  of  a 
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reversible  change  in  inner  e^r  Impedance  was  also  underscored  In  the 
model  of  Impulse  nois.  induced  TTS  published  this  year  In  collaboration 
with  I  r,  David  Hodge  of  dfl  ,  Aberdeen  Proving  Grounds. 

Since  vi*.-  model  is  speculative  (as  Is  the  concept  of  reversible 
changes  in  inner  ear  impedance),  effort  has  been  devoted  this  year  to 
exploring  tie  S-t/pe  of  IT S  postulated  In  the  model.  Two  questions 
wore  askee :  (I)  fan  the-  5- type  of  TTS  be  demonstrated  In  species  oth¬ 

er  than  i  m  and  monu-/?  ( 2 )  Is  the  S-type  TTT»  merely  an  artifact  of 
behavic'j’  audio.no  Vy  or  does  it  show  up  In  physloloql cal  measures  of 
the  auditory  system?  To  answer  these  questions,  evoked  potential  au¬ 
dio"*1  try  was  carried  out  on  chinchillas.  Most  of  the  year  has  been 
devoted  to  tne  development  of  a  suitable  system  for  evoked  response 
audiometry.  As  vet,  there  is  too  little  data  available  for  any  con¬ 
clusion. 

fjeed  with  th<>  lack  of  correlation  between  hair  cell  loss  and  PTS, 
many  auditory  researchers  have  begun  to  search  for  more  sensitive  meas¬ 
ures  of  auditory  sensitivity.  During  the  past  year,  efforts  have  been 
made  to  find  auditory  discriminations  that  are  more  sensitive  to  noise 
than  is  the  detection  of  pure  tones.  A  program  that  tests  the  ability 
of  human  ears  to  discriminate  between  transients  having  Identical  energy 
spectra  (but  differlnn  shapes  In  time)  has  been  adapted  for  use  with  the 
POP-8  rh1s  program  runs  three  subjects  simultaneously  and  performs 
orellmmarv  analvr.es  cf  the  data.  The  PDP-8  has  also  been  programmed 
to  test  vjditory  discrimination  in  the  chinchilla.  In  this  program, 
sounds  are  presented  at  reaular  Intervals  (e.q.,  once  every  15  seconds). 
’.Whenever  there  is  a  change  in  a  parameter  of  the  sound,  the  subject  Is 
required  to  respond.  Although  this  Drooranwill  eventually  be  used  to 
study  noise  danaq?  \f  the  chinchilla,  the  initial  experiments  have  been 
directed  to  answer  sev?  basic  questions  about  the  nature  of  this  para¬ 
digm. 


Another  p-oolen  ujmmon  to  noisy  environments  Is  the  effect  of 
noise  or  other  sense  modalities,  instrumentation  is  being  constructed 
to  study  direct’ on.*’  htarnci  in  humans  exposed  to  noise  environments 
and  audl o-k-' netl c  nystagmus. 

Publications  and/or  Prese^tatj ons  • 

Jacobson,  E.  J.,  D.  Downs,  and  '  L.  Fletcher.  Clinical  find¬ 
ings  in  high  frequent,  thresholds  during  ototoxic  drug  usage.  J.  Aud. 
Res.  9:  379-385,  1-H 


51 


B7IR  03  126  (cont) 

Detail  Sheet, » 4 

l.uz,  0.  A,  Cunent  studies  of  hearing  a*  .  Presented  at 
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rary  threshold  shifts  following  extended  expos  we  to  hi  oh -level ,  con¬ 
tinuous  noise.  AG A^r#  Con'r-rnrce  P*oceed  nns  Go.  92  o-  Adaptation  and 
Acclimatisation  in  Aerospace  Medic  no.  pc.  2-1  2-6,  1971;  presented 

(by  Mosko)  at  the  27th  Aerosoa:?  ‘ed'ci’  cinC!.  Gar-isch,  Gemanv, 

Sep  1970 

Mosko,  J.  0.  <ind  l.  L.  fletcK-r  .'aljaT-on  of  Gundefender  ear¬ 
plug:  Temporary  threshold  shift  -c-duc*  •  c  and  so  ere  i  ncel  1  i  nihl  1  i  tv . 
USAMRL  peport  Go.  -:3,  "ct  197c  *:>!,(  A"  -,c  rr^r^i;  ’  G:c-st.  Soc. 

Amer.  4P.  Go.  6  ;[\irt  1):  1  732-1773,  i ' * ' : . 

Mosko,  J.  .  L.  Fletcher,  and  G  ; .•>?..  c * m. and  recovery 
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signals  havinn  i-: -ntic'il  enero  si^tra.  Acoust.  hoc.  Amer.  48: 
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Auditory  Masking  at  the  Tenth  International  Conqress  of  Audiology, 
Dallas,  Tex..  oct  10/0;  Audiology,  10:  B5-96,  1971. 

Peci ,  A.  F  The  uso  of  evoked  potential  audiometry  for  the  raold 
assessment  of  hoarlnq  In  unanesthetized  chinchillas.  Presented  at  the 
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Khanna,  S.  M.  and  J.  Tonndorf.  The  vibratory  pattern  of  the  round 
window  In  cats.  Presented  at  the  81st  Meeting  of  the  Acoustical  Society 
of  America,  Wash I naton ,  0.  C.,  Apr  1971. 

Li pscont) ,  D.  M.  Ear  damage  from  rock  and  roll  music.  Arch.  Oto¬ 
laryng.  90:  29-39,  1969. 

Paparella,  '■!.  M  and  W.  Melnick.  Stimulation  deafness.  In:  A.  B. 
Graham  (Ed.),  Sensorineural  Hearing  Processes  and  Disorders .  Boston: 
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Progress : 

largely  through  the  r» troop  paradigm,  i.e.,  combination  of  word 
and  color  stimuli  re.ultant  nfriculty  for  color  namlnq,  the 
central  processing  or  visual  stimuli  was  studied.  Blllnqual  perform¬ 
ance  with  interferin';  words  m  one  language  and  namlnq  In  another  In¬ 
dicated  that  the  sue  of  this  interference  is  at  a  coqnltlve  or  per¬ 
ceptual  level  rather  tnan  m  o.ert  resnonse  level.  Manipulation  of 
the  relative  proce»sing  rates  of  color  and  word  information  Indicated 
that  precise  arrival  or  tno  processed  word  and  color  stimuli  Is  neces¬ 
sary  for  nigh  color  naminq  interference.  Even  by  manloulatlnq  these 
timing  relationships,  however,  no  appreciable  Interference  could  be 
generated  in  an  analog  of  the  Itrooo  oaradlqm  where  movement  direction 
and  direction  names  were  combined  This  implies  that  basic  differences 
exist  between  the  central  process ‘ng  of  color  and  movement.  This  ap¬ 
pears  to  be  the  first  demonstration  of  central  processing  differences 
m  contrast  to  well-known  peripheral  processing  for  different  visual 
dimensions . 

Since  the  human  eye  has  considerable  axial  chromatic  aberration, 
it  is  necessary  when  studying  the  sensitivity  or  resolution  of  small 
chromatic  stimuli  to  correct  this  aberration  with  the  use  of  an  "achro¬ 
matizing1  lens.  This  lens,  when  moved  laterally  In  front  of  the  eye 
while  viewing  an  Intricate  multicolored  pattern,  produces  an  Interest¬ 
ing  visual  effect  which  has  been  termed  the  "dancing  arabesque."  This 
consists  of  a  relative  change  in  the  spatial  position  of  areas  of  dif¬ 
ferent  color.  An  explanation  of  tm$  effect  Is  based  on  the  measured 
refractive  power  of  the  lens  as  a  function  of  wavelength;  below  500  nm 
the  lens  is  progressl vely  negative  while  above  500  nm  It  Is  progres¬ 
sively  positive.  Secondary  visual  effects  are  an  Illusion  of  depth, 
and  the  production  of  a  border  in  the  absence  of  one,  or  the  exaggera¬ 
tion  and  minimization  of  borders  when  present. 

Instrumentation ,  noth  optical  and  electronic,  has  been  completed 
for  the  study  of  vavelengtn  effects  in  visual  latency.  Whereas  prior 
studies  addresse  i  to  this  question  have  confounded  a  luminance  change 
with  the  onset  o?  tie  chromatic  stimulus,  and  since  there  is  good 
electrophysi olooi  col  evidence  that  luminance  information  is  carried 
by  separate  fiber  s vs terns  and  has  precedence  at  the  cortex,  the  pres¬ 
ent  research  system  was  eesicnod  to  efr^ct  a  change  from  a  maximally 
desaturated  stimulus  to  one  of  maximum  saturation  with  no  change  in 
total  luminance. 

A  pilot  3':  id/  ■  ••:*n  o  tacuistoscoue  utilizing  a  same  and  dif¬ 
ference  task  dome  ■  .r  .  L'  nihility  or  differentiating  colossal 
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transfer  between  the  t./o  herisphL-*  i>.<.  nrain.  This  work  was  mod¬ 
eled  after  existing  studies  m  toe  nture  to  loot  at  the  possibil¬ 
ity  of  using  this  tech'iur-e  for  •  :  m  ;  : .  r  .1  i  *•  f  jn  r  •  i  on  with  respect 

to  linguistic,  cognitive,  <jrd  p<.«  •  •,  Mn.ti  Toe  technique  Is 
confounded  by  the  necessity  to  /.<  cu'trol  in  order  to 

attribute  the  findings  to  th»*  .  ,  \<  >  \  s’  ics . 

Pub  1 1  cat  Oris  .jrcjyn*  Prr-«.*r  ?o’  ’  or* 

rJ:h<j',  !.  The  Jarcinc  or j"  .  .m  uousjal  visual  effect. 
USAMPL  Report  No  913,  l.cv  1  ^ 70  Miv  A;,  No.  718027). 

Dyer,  F.  N.  .iord  reading.  cole*  *  and  itrooo  interference 

as  a  function  of  background  U^in.irce  /  A"  ..  :,eoort  No.  889,  Auq 
’070  (DOC  AD  No  / 1*151). 

P/er,  F  N.  Latencies  for  matchii.-'  o»  word-color  oalrs  with 
'i  rrelevar.t"  words  or  colors.  US  AMP  i  'eoort  No  920,  Feb  1971  (DDC 
/•J  No.  724141  ) . 

Dyer,  F.  'i.  Color  naming  Interference  in  nonolinguals  and  bi¬ 
linguals  with  matching  and  non-match: no  ir.ter‘ering  and  naminq 
languaqes.  'JSAMRl  Report  No.  908.  0;*.  .973  (DDC  <0  f.o.  71  7230). 

Dyer,  F.  N.  A  comparison  of  chromut...  and  achromatic  versions 
of  the  Stroop  color-word  test  ')SA”l-..  ~eoort  '.o .  905,  Oct  1970  'DDC 
AD  No.  715747);  r-5vr.hcn  Dei  22  4):  i#J71 . 

Dyer,  F.  N.  The  nutation  ■.  t  word  'vimr-::  Strooo  interference 
for  different  word  tc  color  : nt*'”rv  •  •  » e ‘. r : o  ■  the  11th  annual 

meeting  of  the  Psvchor.ofm c  Soc’etv ,  n  '-romo,  Tex.,  Nov  1970. 

Se looted  Rib  i u raphy : 

Bedford,  r.  F  ar-n  G.  ;vs.?o..’  :  '  .1  cb  matin  aberration  of 

the  human  eye  i.  On?  Foe  trier.  / :  7  4-5(  5,  1957. 

Klein,  u  S.  Semantic  •  o-..- r  isn^  i  the  -interference  of 

words  with  color  ram  n  -V er  -7;/  578-588,  1964. 

Pollack,  !.  D  ‘’eacti'.m  time  m  i  tor-'-nt  wavelenqths  at  various 

luminances.  Perce  os  k  fyvrh;  nb  •  •  1  a.  ir68. 


117 1 1*  OJ  127  (emit ) 


Oetal  I  'jhptjt  “  s 

Oternuerq,  ..  ?*i«;  discovery  of  processing  staqes:  Extensions  of 

Don  tiers '  method.  In:  '.i.  G.  Koster  (Id.),  Attention  and  Performance  11. 
Acte  Psycitol oqi  ce ,  10;  ,776-llS,  1969. 

!>  troop,  ).  •<.  studies  of  Interference  in  serial  verbal  reactions. 

I  Exp .  fV/chol.  IB:  643-G62,  1930. 


57 


•ctctacN  amo  ucmhoioot  u,ht  »u..«ajiy 


lilHI  IIUM>4«r  I  1,1,  ■  I  »«MMr  mull  iMIlul  HIM 

.A  •):»  60/1  7)  ')  7  111  ,m 


i<^TT#^Sr^^3riir  »*•••  •  ••»»•  •”  !*•.  inTiVu  <.•*•*  *  T#”f# * i f"V# 

I  ►  ••••<•#«  •>  >M«  • 


’M  01  2?  I  0 .  CII  •••.('.' 


n. 


«•  »—»•••  I  .  >•«  >  ♦  •  ••••«« 

rdiioiA _ *  t. _ 


•  rrr _ aura _ , 

,  •  IN'M.'-H 

’  SggS  IL'.I  _ I _ i _ _ I _ 

(U)  Mi  1  i  t * r y  Performance  I'm^ih»i  Ijotri- «  nt  ore  i  r.>i.if,Cfiwni  ^  ! A ) 

i  «<•••.••<  Ml  TtimSSSSTSi  *m7  "  ~ 

01 3400  Psychology  (individual  And  qrou,.  Pc'iavicr, 

mwinrrr  rf  iinir*w(wnnirHr< —  • .  - r 

68  07  C07.  r  .)«  j  I 


T  t 

.  *  *»M«0  • 

i  *  "h 


j  1.  ^  ■  *n*MUU>11 

«  kh  i  /^h  m  a 


"'714  nmuu.'j  ur4 
J_  C.  In-iiouso 


4  Il>» « 

f.CWM  AM  V  ■ 


im/rmni' - 

'  ■  ■  ■  ”  ' 

71 

2.1  i 

L JL _ 

2.1 

)"****  Hq,  US  A rny  Medical  Research  laboretoryl"**,<  Exporinontal  Psychology  Division 
!  .  Fort  Knox,  KY  40121  I  IIS  A rrw  k'dir.O  fifKiMrrn  I  Ahr»rAt 

>  •MMH  * 


.US  Army  fvdical  Researcn  Laboratory 
****'“  For  t  Kno-  .  KY  40121 


•iiaMMit  w*viAv*v 


Conte,  Nicholas  F.,  COL 
5C2-6241759 


•  Cal dwo  1 '  ,  L 
*aia*H<MM  502-6243:45 

,fC«A-  •».  •CCOWHT  ■  vm,  » 


YMMA  Mad  •  '  ¥  §  aw«»« 

i 1 ,  L.  S. 


I  FOREIGN  INTELLIGENCE  CONSIDERED  .*“)  SMflett .  I  ‘ ’c^Vt  oa 

i.  . . - -*<  (U)  Military  Operations;  (u)  [ m c” v!"var’c:~~lj)  ..or-.;  (J1;* 

Personality;  (U)  Decrement;  (U)  Differences;  (U)  Endurance;  ('.  ’  -‘a  t.  i  gue ;  (J)  Volunteer 
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23.  (U)  Planning  for  continuous  and  sustained  military  operations  requires  knowledge  of 
the  performance  caoabilities  of  man  anu  of  the  observed  difference:  in  pis  response  to 
work  stress.  Studies  are  of  performance  changes  resulting  from  sVecuous  physical  work 
with  repeated  work-rest  cycles  and  Inadequate  opportunity  for  recu.ery  froa  fatigue. 
Individual  patterns  and  degrees  of  decrement  are  examined  in  thrir  relationsnip  to  pers¬ 
onality  variables  to  better  understand  the  basis  for  individual  differences  in  response 
to  physically  demanding  work. 

24.  (II)  Successive  strength  decrement  functions  for  maximal  work  ’oaoing  with  varied 
rest  intervals  are  being  studied  to  derive  a  qeneral  formula  to  predict  output  levels 
for  various  combinations  of  work  and  rest.  Also,  investigations  are  aimed  at  isolating 
factors  which  influence  the  courses  of  fatigue  and  recovery.  Research  on  dynamic  work 
(treadmill  walking)  is  concerned  with  the  effects  on  performance  c  such  social  vari¬ 
ables  as  competition,  cooperation,  co-action,  and  supervision.  Ini'vlooal  differences 
in  work  output  are  related  to  personality  structure. 

'25.  (U)  71  01  01  -  71  06  30  A  series  of  strength  and  endurance  t.-sts  were  made  on  a 
group  of  ten  subjects  at  4  hour  intervals  during  a  6  day  period  i  r. ~ 1 ud i ng  one  36-hour 
j period  of  continuous  work.  Between  tne  strength  and  endurance  tests  the  subjects 
Iworked  on  a  battery  of  performance  tests  involving  light  physical  activities.  No  ap¬ 
preciable  decline  in  physical  output  was  obtained  during  the  peric.i  uv  continuous  per- 
I f orman ce  but  there  was  sons  evidence  that  tne  subjects  tended  to  iork  at  less  tnan  a 
(maximal  level  in  the  initial  wo r<  periods  in  preparation  for  the  period  of  high  demand. 
,A  second  treadmill  has  been  installed  and  calioratior  and  pre’nminar,  testing  is  under- 
Iway.  Shiflett,  S.C.  The  effect  of  two  variables  on  treadmill  welkinc  speed.  USAMRL 
|Rep.  No.  917,  Jan 71 ;  Caldwell,  L.S.  Review  of  scaling  of  pain  end  eriort  in  strenuous 
’physical  performance.  Presented  in  u  colloquium  series  for  USAP.IiM,  Natick,  MA,  May71. 

nn  1  AQA  MdtVlOul  IDITtONl  0»-  '.Nil  FOAM  AHL  OIIOtiTt  DO  W  O  AM®  I„I4  »  NO  V  *. 

MAH  M1  And  <4t*  '  I  MAH  At  iron  A  AM  V  UIC  >  ah*  oiiolcti 


to  r MldKMfl  ynnft  ortl'tf 


I’CLV  ?l(i  IDIT.ONl  O'-  ’.Ml*  FO*M  AHL  OMOtSTi  DO  rOHM*  )«*•&  *  NO  V  I, 

and  'At*  i  i  mah  ••  iron  ahmv  uio  ah*  oiiolcti 


58 


B71R  03  123  (con'.) 
Petal  1  _Sheet 
P_ro_g_res_s_: 


Studies  of  rscular  output  in  serial  isometric  contractions  have 
shown  that  with  :  wide  variety  of  work-rest  ratios  the  shape  of  the 
fatique  function  tended  to  remain  constant.  The  effect  of  shortening 
the  work  peri  no  lengthening  the  rest  period  was  simply  to  increase 
the  nean  level  of  outnut.  Also,  successive  fatigue  functions  tended 
to  he  quite  si  nr 'ar  and  the  primary  effect  of  repeating  the  perform¬ 
ance  with  inadequate  rest  periods  was  to  reduce  the  mean  output.  For 
all  conditions  o  work  and  rest  the  adjustment  to  the  work  schedule 
occurred  earlv  in  the  series  of  trials  with  the  principal  decrement 
evident  by  the  second  trial.  The  results  of  these  studies  suggest 
that  with  a  shor  sample  of  performance  under  a  given  condition  of 
work  and  rest  times  one  can  predict,  the  decrement  whi ch  would  be  pro¬ 
duced  by  lengthy  performance  at  that  specific  work-rest  ratio  since 
the  rate  of  reduction  in  output  tends  to  remain  constant  after  one 
or  two  sessi ons . 

Several  investigators  have  reported  that  strong  subjects  incur 
more  fatigue  than  do  weaker  ones  performing  under  the  same  conditions. 
Recent  studies  in  this  laboratory  have  shown  that  there  is  an  apprec¬ 
iable  correlation  between  the  strength  of  an  individual  and  the  abso¬ 
lute  reduction  in  outDut  produced  by  a  period  of  maximal  muscular  out¬ 
put  but  that  the  relative  (percentage-of-maxi mum)  loss  is  unrelated  to 
strength.  Thus,  ,ve  have  not  found,  as  some  contend,  that  strong  muscles 
are  less  erficiev  than  weak  ones.  Also,  in  a  study  of  the  fatigue 
function:  of  strong  and  weak  muscle  groups  in  the  same  subjects  the 
relative  decrements  were  found  to  be  quite  similar.  It  has  been  re¬ 
peatedly  observed  that  the  relative  decrement  produced  by  a  sustained 
contraction  is  .mncipal  1y  determined  by  the  relative  starting  point. 
That  is,  those  subjects  who  begin  near  their  previously  determined  max¬ 
imum  output  levels  have  a  greater  absolute  and  relative  decrement  than 
those  who  start  at  lower  levels,  and  the  relative  starting  points  are 
un r»;  1  a r.e cl  to  s  t reo qt h  . 

In  a  receit  atu.iy  muscular  strength  and  endurance  were  measured  at 
4-hcur  intervals  lunrg  two  12-hour  workinq  days  followed  by  a  36-hour 
period  of  continuous  activity  and  then  two  final  12-hour  working  days. 
Except  when  being  tested  for  strength  and  endurance,  the  subjects  were 
engaged  in  primarily  sedentary  tasks.  There  was  no  appreciable  reduc¬ 
tion  in  output  during  the  sustained  oerformance  phase  of  the  study  but 
tlrs  was  apparently  caused  by  a  reduction  in  outDut  level  in  anticipa¬ 
tion  of  the  aoruri  maximum  stress  The  results  of  this  study  suggest 
that  even  v  h  irst  ■<.;  ion-,  V'  work  as  hare  as  possible  at  all  times 
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there  is  a  general  tendency  to  maintain  a  pe r  formance  reserve  in  antic¬ 
ipation  of  future  requirements  Ir  t'm  is  true,  the  decrement  functions 
for  lengthy  work  session  should  riot  sro-,  the  inuidl  ranid  reduction  In 
output  typical  of  brief  work  sessions,  and  the  startmr  points  for  lonq 
sessions  should  he  lower  than  for  brie;  cr.es  This  i r.terpretati on  is 
not  supported  by  the  work -i^st  •in’.-.,  hut  mere  was  a  limited  range 

of  trial  durations  employed  m  the.-',  studies.  Data  are  now  being 
collected  to  answer  the  question  ot  whether  trial  duration  influences 
the  tore;  of  tne  decrement  function  In  this  study  durations  ranqing 
from  30  to  ICO  seconds  are  ueiro  amo loved 

Studies  of  the  influence  ‘  social  factors  on  physical  perform¬ 
ance  have  shown  that  prior  performance  produces  strong  context  effects 
which  may  obscure  the  subtle  influences  of  social  variables  on  perform¬ 
ance.  In  one  study  audience  effects,  treadmill  speed,  and  the  effects 
of  previous  experience  on  treadmill  performance  were  examined.  Audi¬ 
ence  effects  were  not  significant  tnus  suggesting  that  this  effect  is 
more  subtie  than  presumed  by  some  investigators.  The  significant  se¬ 
quence  effect  indicates  that  one  must  use  repeated  measurements  designs 
with  caution  when  manipulating  social  variables  In  the  same  study  it 
was  found  that  variables  may  operate  in  an  interactive  manner  either 
simultaneously  or  sequentially  and  that  few,  if  any,  variables  are  ef¬ 
fective  under  all  conditions 
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j 23.  (U)  To  determine  the  best  additive  or  combination  of  additives  that  will  extend  the  « 

ishelf  life  of  blood  beyond  the  present  period  of  21  days  and,  in  addition,  will  support  ] 

adequate  oxygen  transport.  The  effects  of  storage  are  included  to  determine  the  opti-  i 
mum  procedures  for  handling  and  transfusing  whole  blood  and  blood  components.  \ 

24.  (U)  Programs  will,  initially,  be  concerned  with  in  vitro  studies  to  evaluate  the  ef-. 
ficiency  of  various  additives  to  support  oxygen  transport.  Both  acid-citrate-dextrose 
(ACD)  and  citrate-phosphate-dextrose  (CPD)  anticoagulants  will  be  used.  Filtration 
studies  will  Include  both  whole  blood,  with  and  without  additives  and  blood  components. 

25.  (U)  71  01  01  -  71  06  30  Fresh  blood  collected  into  various  anticoagulants  is  being 
■  filtered  through  glass  beads  in  4  and  6  nm  plastic  tubing  in  order  to  reduce  the  white 
blood  cell  count  so  that  red  cells  only  may  be  collected  from  the  donor,  thus  ellminat-  1 

'  ing  incompatible  antigens  of  the  HLA  and  Four  antigens  that  are  carried  on  the  white  j 

cells.  The  effects  of  certain  salts  and  glutathione  on  hemoglobin  function  have  been  1 

restudied  and  the  results  prepared  for  publication.  This  paper,  which  was  presented 

jin  part  in  abstract  form  In  Blood,  34:  29,  1969,  Is  being  submitted  to  Vox  Sanguinis  j 

'for  publication. 
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Progress : 

The  effect  of  storage  on  the  oxygc"  transport  system  of  the  red 
cell  has  been  under  study  (also  :> r '>  Work  !nit  No.  164,  A321). 

The  ability  o+  aoem ne  to  maiotm  wood  red  cell  posttransfusion 
survival  after  35-42  days  or  storage  has  not  been  accompanied  by  im¬ 
proved  oxygen  transport  capability  In  contrast,  inosine  is  associ¬ 
ated  with  improved  o/.yeen  transport  function.  Combinations  of  these 
additives  are  under  evaluation. 

Fresh  blood  collected  into  various  ant’ coagulants  was  filtered 
through  4  and  6  rrm  plastic  tubing  contain’.  >g  qlass  beads,  with  a  90% 
reduction  in  platelet  count.  Reductions  in  write  blood  cell  counts 
have  also  been  observed  but  this  finding  is  inconsistent  and  requi  res 
confirmation.  Work  in  this  area  continues. 

The  effects  of  various  salts  on  the  function  of  human  hemoglobin 
were  studied  and  first  reported  in  abstract  form  in  Clinical  Research, 
18:  402,  1970.  The  tentative  conclusion  was  that  the  salt  effects 
might  be  explained  by  either  the  chloride  on  or  the  pH  in  the  red 
cell . 


Blood  CO  levels  were  significantly  lowered  prior  to  donation  by 
exercise  or  oxygen  oreathing  (hyperventilation}. 

Pub  1  i cat io ns  and/ or  P r e s e nt a tj c is: 

Craycroft,  Mary  7.,  r.  R.  Cm,  dr  ,  r  p  Ulis,  N.  F.  Conte, 
Margaret  t.  Mcpeak ,  and  Ima  r.  ,-lrv.  The  forensic  testing  labora¬ 
tory,  1971 --problems ,  progress  and  people.  USA'*-.  Report  No.  937,  Jun 
1971. 


Dawson,  (■:.  F . ,  -nvgi  min  function:  Effects  of  salts  and 

glutatb’one.  •.!  1  non ,  1 -j  29  (Abstract). 

Dawson,  H . ,  Jr  itemoclobi r  furctior  •  n  stored  blood:  The  ef¬ 

fects  of  non-spe.’fic  '  ins  Clin  Re-.  !P:  in2.  1973. 

McPeak ,  .0.  W.  ,  C.  b.  in  o'."  .  ’  Cat  in,  Jr.  ,  G ,  :i.  Seeger,  and 
N.  F.  Conte,  f-'.  no  cm  -  ’  devourment  *r  n  ii tary  blood  bank  logis¬ 
tics  USAMR  'u  Jr.  Per  197:  V'C  si'  No.  71  3704);  presented 
(by  McPeak  a:  * 'nr-i a i  ’•■oet'irr..  Amen an  Association  of  Blood 
Banks,  $j-.  r<  anm .  .  .  I070 
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Shields,  C.  -r^ites  or  stored  whole  blood.  IV.  Effects  of 
temperature  and  riec'ia..1  cal  citation  on  blood  with  and  without  plasma. 
Transfusion,  10(4):  155,  1^7(.’;  USAMP.i.  Reoort  No  882,  Jul  1970  (DDC 

AD  No  714188V 

Shields,  C  E  ,  !t.  Lonas  ,  and  N  1  Bi  rndorf .  Investigation  of 
nephrotoxic  effects  of  aderine  and  its  metabolic  product,  2,8- 
dioxy adenine.,  on  onmat.es  ('Ucv^t  icus).  J.  Clin.  Pharmacol.  10(5) : 
316,  Seo-Oct  9  7C  . 

Williams,  J.  and  0.  E  Shields.  Carbon  monoxide  and  the  blood 
donor.  Presented  (by  LTC  r  R  Camp,  Jr.)  at  the  23rd  Annual  Meeting, 
American  Association  of  Blood  Banks,  San  Francisco,  Calif.,  Oct  1970. 
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_j.  v-;  To  mere  accurately  identify  the  group  0  (universal)  donor  whose  blood  can  ce 
:-*;r,s:'»sot  safely  during  military  operations  or  other  emergency  situations;  to  estab- 
-  histocompatibility  testing  capability  which  can  potentially  be  used  for  blood 
component  therapy  or  other  tissue  transplantation. 

24.  Group  0  human  blood  containing  anti-A  and  anti-B  hemolysins  will  be  fraction- 
„.-d  ir.tc  I>,M  and  IgG  immunoglobulin  fractions;  the  hemolytic  activity  of  the  native 
-r.d  of  tnese  fractions  will  be  accurately  measured  in  vitro,  compared,  and  cor- 
\:itn  routine  serological  tests  available  to  a  bloocT  processing  center.  Iden¬ 
tic-1.  Sv.uies  will  oe  performed  with  subhuman  primate  (Macaca  irus)  blood  containing 
coton:  r.or.clysins  with  the  addition  of  In  vivo  assay  1  n  other  Macaca  i rus  monkeys . 

7;;e  toennigue  of  lymphocyte  typing  has  E?en  set  up;  a  panel  of~)ymphocyte  typing  anti- 
•ro  gradual  ly  accumulated  from  commercial  sources  (limited)  and  from  screen¬ 

'll  ocs to-rtum  wooer,  at  US  Ireland  Amy  Hospital,  Fort  Knox  (limited).  The  feasibil- 

•  ty  of  prod-cing  such  sera  in  animals  will  be  investigated. 

.  I-)  7i  01  01  -  71  06  30  In  the  area  of  hemolytic  transfusion  reactions  in  monkeys 
'tea:-  rus ) ,  we  have  prepared  and  assayed  several  monkey  IgG  fractions  containing  he- 
p'.ytic  a.ntiooaies.  Infusing  these  IgG  fractions  into  monkeys  we  have  shown  that  a  di¬ 
rect  correlation  exists  between  the  hemolysin  content  of  the  IgG  fraction  infused  uno 
tic  cro-rt  of  hemolysis  and  severity  of  disseminated  intravascular  coagulation  (DIG) 
:-oduteu.  Preliminary  evidence  has  been  obtained  that  vigorous  preheparinization  can 
-v  tre  associated  DIG;  however,  the  net  benefit  to  the  recipient  monkey  is  unknown. 
j  •.ellkrvin  («,nd  empirically  the  kinin)  system  appears  to  be  involved.  With  ref- 
.■rvnc  tc  lymphocyte  typing,  considerable  evidence  has  been  obtained  that  a  r«.b:)i  t 

•  '*.!  -r—“  lymphocyte  serum  contains  antibodies  to  a  human  species  antigen  and  that  the 

urti gens  are  combined  in,  or  located  close  to,  the  human  species  antigen. 
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Studies  with  saliva  aggl ut1' nins  were  completed,  indicating  that 
the  salivary  anti-A  and  ant’-Q  immunoglobulin  system  is  more  or  lesf 
distinct  f»om  that  responsible  tor  serum  anti -A  and  anti-B.  With  re¬ 
spect  to  hemolytic  transfusion  reactions  (HTR;  in  monkeys  {'-'.acaoa 
true) ,  technics  were  developed  in  preparing  and  assavinq  monkey  IgM 
and  IgG  tractions  from  immure  plasmas  containing  hemolytic  antibodies. 
Virtually  all  hemolytic  activity  aonears  to  reside  in  the  IgG  fraction, 
its  infusion  into  monkeys  produces  HTR's  with  associated  disseminated 
intravascular  coagulation  'Dir',  renal  damage,  and  death--the  severity 
of  these  reactions  beinq  awcctly  proportional  to  the  hemolytic  con¬ 
tent  ot  the  IgG.  Preliminary  evidence  has  oeen  obtained  that  vigorous 
preheparinization  can  block  the  associated  DIG;  however,  the  net  benefit 
to  the  recipient  monkey  is  unknown.  The  kalhkrein  (and  empirically 
the  kimn)  system  aopcars  to  be  involved  in  the  area  ot  lymphocyte 
typing  several  postoartum  sera  have  been  screened  for  valuable  lympho¬ 
cyte  isoantibodies  Considerable  evidence  nas  ieen  obtained  that  a  rab¬ 
bit  anti -human  lymphocyte  serum  contains  antibodies  to  a  human  species 
antigen  and  that  the  human  HL-A  antigens  are  contained  in,  or  located 
close  to,  the  human  species  antigen 
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(U)  Blood;  (J)  Blood  Banks;  (U)  Blood  Donor,;  (:  ;  c-u.:.  -er*.  and  1 '  es ;  (l;  Trans- 
-oortation;  (U)-l4Wiafi-4v>lur4-Aer  - -  -  -  -  -----  -  ------  - 

|  23.  ( ij }  To  develca--and  reco-nv-d  for  iirolerei  tati nr.-  - in>rov<*'«jrts  ir  tr.e  logistics 
for  Handling  and  supply  of  blood  and  blood  tiroduC*s  tc  sn*  'in’-,  * ' <:  1  o  units  and  CONUS 
mi  1  itery  hospi tals . 

24.  (U)  Effects  of  transportation  and  tenoorat u^e  on  are  b*  ;nc  rVdl«ated  in  con¬ 

junction  with  the  overseas  clood  o^oc’-a-i,  Studio  are  ,<v  n<-.red  to  develon  an  as¬ 
sociated  automatic  .Jala  ureressmi  s  s  *  e:  to  cm  lonn  wr  ••  toe  a-*  on-uted  toss  blood 

!  grouping  system  prases:  1>  being  :t*.  crated  into  t..e  v  .  lend  Prc'ira-.  for  the  pur¬ 

poses  of  close’-  coordination  cf  overseas  demand  arid  r..rJ ona*  scp.-ly. 

25.  (U)  70  0?  01  -  7Q  os  31  ~ni$  wore  unit  was  terminated  and  coromcd  with  existing 
work  units  which  cave  lelateo  c-eas  of  researc- 


A821  00  157  (cont) 
Detail  Sheet  #1 


Progress : 

Technics  and  materials  designed  to  provide  greeter  mchanlcal  and 
temperature  protection  for  whole  blood  and  blood  products  have  been 
studied.  The  use  of  air  cap  for  packaging  fresh  frozen  plasma  and  cryo- 
precipitate  has  proven  to  be  an  efficient  means  of  preventing  breakage 
in  CONUS  and  overseas  shipment  to  S.E.  Asia  (see  USAMRL  Report  No.  918. 
Feb  1971  -  Cargo  coding  developments  In  military  blood  bank  logistics, 
by  D.  u.  McPeak,  F.  R.  Camp,  Jr.,  6.  Seeger,  and  N.  F.  Conte;  paper 
has  been  accepted  for  publication  In  Military  Medicine  and  Is  In  press). 
The  use  of  a  practical,  reliable,  and  Inexpensive  temperature  monitor 
has  been  recommended  for  development. 

Publications  and/or  Presentations: 

None. 
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Progress : 

Four  major  problem  areas  have  been  studied  to  improve  military 
blood  bank  methodology  These  areas  include:  sickle  cell  screening, 
Australian  ant'yen-HAA  tesrng,  an  automated  military  blood  grouping 
and  typing  system,  and  a  frozen  blocd  bank  for  military  exigencies. 

Ar,  automated  screening  test  for  the  detection  of  hemoglobin  S 
has  been  developed  and  field  tested  on  8,000  military  personnel  at 
Pe  l  kno  The  test  costs  .03  Der  sample  and  100%  reliability  has 
been  demonstrated  by  electrophoresis. 

Collaborative  studies  concerning  detection  methodology  for 
Australian  antigen  are  continuing  with  the  National  Research  Council 
and  the  laboratories  of  Dr  Baruch  S.  Blumberg.  Technics  understudy 
m Jude  agar  gel  diffusion,  immuno-osmo-electrophoresis  and  complement- 
notion  Search  continues  for  better  antigenic  and  antibody  sources. 

A  study  just  concluded  reveals  a  significant  increase  of  Au ( 1 )  and 
ar.’i-AuJ)  n  Vietnam  returnees. 

study  during  the  past  year  has  resulted  in  resolution  of  the  var¬ 
ious  requirements  necessary  to  achieve  a  fully  automated  military  blood 
grouping  ana  typing  system  that  would  interface  with  the  currently  avail 
able  AutoAnalyzer  blood  grouping  system.  This  system  would  provide  sam¬ 
ple  identification,  automatic  i nterpretation ,  and  collation  of  results. 
Field  testing  will  be  accomplished  in  early  1972  at  USAMRL ,  Fort  Knox. 

Progress  on  establishing  a  frozen  blood  bank  for  military  exi¬ 
gencies  ,  research,  and  related  areas  of  development  include  the  decis¬ 
ion,  resulting  from  several  years  cf  system  comparisons,  that  the  Linde 
liquid  nitrogen-low  glycerol  system  is  most  feasible  and  economical. 

One  24  unit  refrigerator  is  planned  tor  installation  in  late  1971. 

Pub  1 1 c at i ons  and/or  cresentations : 

Allen,  T.  i  ,  F,  P.  Camp,  Jr.,  and  C.  E.  Shields.  Newly  designed 
equipment  tor  the  blood  banks.  Exhibit  at  the  23rd  Annual  Meeting, 
American  Association  or  Blood  Banks,  San  Francisco,  Calif.,  Oct  1970. 

Camp,  f  r  ,  Jr  and  N  F  Conte.  Possible  impact  of  Au/SH  anti¬ 
gen  detection  on  olcod  banking  and  transfusion  services.  Vox  Sang.  19_: 
178,  1970 


75 


A821  00  158  (corn) 

Detail  Sheet  *2 

Camp,  F  R. ,  o'  ,  H  P  Fortwengler,  and  B.  F  Meney,  Jr.  Auto¬ 
mated  quantitation  ci  A  and  8  blood  group  substances.  Presented  (by 
Fo-'twengler )  at  tno  reeling  cr  Techn’cnn  lnternati  onal  Congress,  New 
York,  N.  Y. ,  Nov  V/O 
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Nalbandian,  R  M. ,  R.  L  Henry,  G,  Shultz,  F.  R.  Camp,  Jr.,  and 
v  L  Wolf  Sickle  cell  crisis  terminated  by  use  of  urea  in  invert 
sugar  in  two  cases  USAMRl  Report  No.  896,  Sep  1970  (DDC  AD  No. 

721005 ) 

haibancnan,  R  M  ,  R  L  Henry,  T  Evans,  F  R.  Camp,  Jr.,  P.  L. 
Wolt,  and  N.  f  Conte  Embryonic,  letal ,  and  neonatal  hemoglobin  syn¬ 
thesis:  relationship  to  abortion  and  thalassemia.  USAMRL  Report  No. 

910,  No,  b’O  (DDC  AD  No.  7  1  7231  ) 

Naibandian,  R.  M  ,  P.  l  Henry,  F.  R.  Camp,  Jr.,  and  D.  L. 

Kessler  Consumption  coacu l apathy :  practical  principles  of  diag¬ 
nosis  ana  management  USAMRl  Report  No.  912,  Nov  1970  (DDC  AD  No. 

7 1 9  ’00 ) 


Nalbendiftfi,  R  M.  ,  B  M  Nichols,  F.  R  Camp,  Jr.,  N.  F.  Conte, 
Jea'-re  ‘t  cus~"-r .  and  R  L.  Henry  The  detection  of  sickle  cell  dis¬ 
ease  in  j r go  human  populations  by  an  automated  technique  USAMRL 
Re uo>  t  "• o  936 ,  Jun  '9  7 1 

Radc'-itte.  J  H  ,  C  F.  Shields,  F  R.  Camp,  Jr.,  and  N.  F.  Conte 
Comparison  of  blood  coilectea  by  vacuum  methods  and  gravity  flow.  USA 
MRL  Report  No  934,  May  197: 
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At-j.ie.v,  .i  A  ,  V.  Bhaga;an,  and  S.  P.  Masouredis  Influence 
of  ionic  ' trength  on  the  reaction  between  anti-D  and  D  positive  red 
cells  -i  •rnmun  93*  701,  1964 

mrs:feid,  ;  and  S  Dubiski.  Untersuchunger  uber  die  Struktur 
der  incf-mpb  ter  'nri-horper  Schweiz  Z.  Path  Bact  17:  73,  1954. 

Muggins,  C  F  Reversible  agglomeration  used  to  remove  dimethyl- 
su'tcude  . r rrr.  ' or tq  .olurcs  ct  frozen  blood.  Science,  139  :  504,  19  63 

Hughes- Jones ,  N  C  ,  B.  Gardner,  and  R.  Telford.  The  effect  of 
pH  and  i  or  •  :  strength  on  the  reo.tior  between  anti-D  and  erythrocytes . 
Immunology,  ^ ,  1964 

Laiezen,  r  A  polyprene  method  tor  the  detection  of  red  cell 
ant'- bodies  ced  nro  26:  766,  ’967 
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Laiezan,  K  A  new  red  cell  method  for  the  simultaneous  detec¬ 
tion  of  hemagglutinins  and  leukoaggluti ni ns .  In:  Histocompatibility 
Testing  1967.  Copenhagen:  Munksgaard,  p.  419,  1967! 

Laiezan  ,  P  A  new  method  for  the  detection  of  red  cell  antibod¬ 
ies  I'-:  Automation  in  Analytical  Chemistry.  Technicon  Symposia, 
pp  :  72-  '96,  1967  ' 

.ateza.i,  P.  and  T.  i  Spaet  Antiheparin  and  hemaggl uti  nating 
activities  ot  Dolyb>ene  J  Lat  Cl’n  Med.  57_:  868,  1961. 

ciu. m,  S  0  and  F  lamp,  Jr.  Gm  typing:  Studies  on  an  auto 
mated  method  Technicon  Internal  Conor.  275,  1969. 

Litwin,  S.  U.  and  F.  D.  Care,  Jr  Automated  detection  of  Gm  fac¬ 
tors  of  hu'i’an  -5  globulin.  USAMRl  Report  No.  803,  Nov  1968  (DDC  AD 
No  6857?  M;  Vox  Sang  ]_7_:  194,  1969. 

Aaibandi an ,  Q.  M  ,  R.  L.  Henry,  b.  M.  Nichols,  F.  R.  CamD,  Jr., 
arc  1  l  Wolf.  Molecular  bass  for  a  simple,  specific  test  for  S 
hemoglobin:  The  Mu  ray ana  test.  Clin.  Chen.  ]6:  945,  1970. 

Pollack,  W.  Some  physicochemical  aspects  of  hemagglutination. 

Ann  N  .  Acad.  Sci  127:  892,  1965. 
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25.  (U)  71  01  01  -  71  06  30  Biochemical  changes  occurring  during  storage  cf  human 
blood  are  being  investigated.  The  influence  of  clood  components  (platelets  and  plasma 
proteins)  as  well  as  other  additives  such  as  vicamlns,  tr.yroid  and  other  hormones  are 
being  studied  in  assessing  their  role  in  extending  the  shelf  life  of  human  blood. 

Young  and  old  red  cells  from  fresh  blood  have  been  separated  and  differences  in  bio¬ 
chemical  parameters  have  been  assayed.  A  report  on  the  fractionation,  chemical  analy¬ 
sis,  and  electron  microscopic  observations  of  rec  cell  membranes  is  in  preparation. 


a  TfCIMMCAt.  OtlfCTlVl.”  14  AANNOACN.  IN  AAJOAlU  (!#••*  **  '«>Im  P-»».N  mu  •»  »HA  ■!»  ClMtllltUP  (MM./ 

23.  (U)  To  acquire  Knowledge  concerning  the  biochemical  alterations  occurring  in  hu¬ 
man  wnole  blood  and  red  blood  cells  during  colo  storage,  including  a  study  of  the  ef¬ 
fects  of  hormones  ana  other  additives  in  preventing  cr  limiting  these  u.  desirable 
changes.  The  goal  is  to  extend  the  useful  period  blood  can  be  stored  and  used  effec¬ 
tively  in  the  treatment  of  military  casualties  and  other  illnesses. 

24.  (U)  Units  of  blood  are  obtained  from  healthy  male  and  female  donors  and  stored 
under  blcod  banking  conditions.  At  designated  intervals  during  storage,  aliquots  of 
blood  are  withdrawn;  red  blood  cells  are  prepared  and  membrane  preparations  are  ob¬ 
tained  using  available  procedures.  Aliquots  of  whole  membranes  or  separated  compo¬ 
nents  of  the  memorane  are  used  for  interaction  studies  with  labeled  progesterone  or 
related  hormones.  Other  aliquots  cf  stored  blood  obtained  from  male  and  female  donors 
are  withdrav,n  at  various  times  of  storage  for  analysis  of  biocnemical  parameters  such 
as  ATP,  hemoglob-o,  oH,  in  vitro  spontaneous  hemolysis,  osmotic  fragility,  and  several 
different  enzymes  in  order  to  correlate  the  preservation  of  blood  with  endocrine  activ¬ 
ity  of  the  aonor. 
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In  the  Investigation  of  cells  of  different  age  groups  In  human 
blood  it  has  been  found  that  young  (low  density)  and  old  (high  density) 
cells,  prepared  from  fresh  blood,  demonstrate  differences  In  osmotic 
fragility,  spontaneous  hemolysis,  activity  of  enzymes,  and  levels  of 
ATP.  When  membrane  preparations  obtained  from  young  and  old  cells 
are  subjected  to  fractionation  by  disc  electrophoresis  they  present 
electrophoretic  patterns  which  are  qualitatively  and  quantitatively 
different  tor  the  cells  in  the  two  age  groups;  this  suggests  the  pos¬ 
sibility  that  specific  membrane  proteins  are  related  to  particular 
structural  and  functional  aspects  of  the  red  cells.  A  correlation  has 
been  established  between  the  increase  in  specific  gravity  and  the  de¬ 
crease  in  osmotic  resistance  of  human  red  blood  cells  under  blood  bank¬ 
ing  conditions  when  storage  is  extended  to  42  days. 


In  the  evaluation  of  the  effect  of  various  additives,  units  of 
blood  have  been  stored  for  42  days  under  different  conditions:  1) 
packed  red  cells  with  addition  of  progesterone,  testosterone,  or 
androsterone,  2)  erythrocytes  suspended  in  buffer  with  addition  of 
adenine  o-  progesterone  plus  adenine,  3)  whole  male  blood  with  addi¬ 
tion  of  progesterone  By  the  criteria  of  in  vitro  determinations, 
orogesterone,  in  physiological  concentrations,  is  effective  In  pro¬ 
tecting  the  red  cells  during  storage  by  minimizing  the  spontaneous 
lysis,  changes  in  osmotic  resistance,  and  loss  of  ATP.  The  greatest 
effect  in  this  respect  was  oDtained  by  addition  of  progesterone  plus 
adenine  to  erythrocytes  suspended  in  buffer. 


The  investigation  of  the  biochemical  and  biophysical  parameters 
involved  i r.  the  structural  integrity  of  the  red  cell  membrane  has 
shown  that  some  of  tnese  parameters,  such  as  blood  relative  viscosity, 
seem  to  be  direct  iy  correlated  to  cell  deformability;  that  is,  the 
ability  of  the  'ed  cell  to  cnange  configuration  and  survive  repeated 
passages  through  the  mi croci rculation.  From  the  results  obtained  it 
is  becoming  evident  that  some  of  the  additives  to  the  blood  act  as 
ligands  and  interact  wuh  components  of  the  red  cell  membrane  minimiz¬ 
ing  the  deterioration  of  the  cell  permeability  during  storage  of  blood 
unde''  blood  banking  conditions. 


The  new  procedure,  electrophocusing,  has  been  established  for  the 
isolation  of  protein  fractions  of  the  cell  membrane  in  quantities  neces 

s ary  tor  several  biochemical  analyses. 


The  influence  •  f  mood  ..omponents  (platelets  and  plasma  proteins) 
on  red  cells  preservation  na?  beer.  studied;  the  results  have  shown  that 
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whereas  platelets  may  have  a  positive  effect,  several  plasma  protein 
fractions  are  detrimental  to  the  survival  of  cells  after  prolonged  stor¬ 
age,  The  irnpii cation  of  these  findings  is  to  be  explored. 


Publications  and/or  Presentations 


DeVenuto,  F  ,  H  l  Wilson,  Sarah  M.  Wilson,  and  Dorothy  F.  Llgon 
Biochemical  alterations  during  storage  of  human  blood  from  male  and  fe 

male  donors  P'oc  Soc.  Exp.  Biol,  Med.  136:  183,  1971. 


DeVenuto,  F  and  Sarah  M<  Wilson.  Steroid  hormones  In  the  pres 
er.atior.  or  human  blood.  USAMRL  Report  No.  909,  Nov  1970  (DDC  AD  No 

715749) 


DeVenuto,  F.  and  D.  Santella 
cells  cr  two  different  age  groups 
(DDC  AD  No  724142) 


Bioparameters  of  human  blood 
USAMRL  Report  No.  922,  Mar  1971 
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23.  (U)  To  investigate  the  composition  of  human  red  blood  cells  stored  under  blood 
banking  conditions.  To  quantify  and  characterize  the  essential  components  involved 
in  the  energetics  of  the  red  cell  during  prolonged  storage.  To  study  the  influence 
of  potentially  protective  additives  In  extending  the  viability  of  human  red  blood 
cells  in  storage.  Knowledge  in  this  area  will  permit  whole  blood  to  be  maintained 

in  a  useful  therapeutic  state  for  longer  periods  than  Is  now  possible,  thus  obviating 
the  need  for  frequent  replenishment  in  military  combat  areas  and  hospitals,  and  pro¬ 
viding  for  greater  utility  of  the  available  supply. 

24.  (U)  Intact  red  cells  will  be  investigated  with  respect  to  reactive  groups  and 
"sensitive"  sites  possibly  involved  in  the  control  of  membrane  permeability.  The 
binding  of  various  dyes  will  be  utilized  to  provide  identification  of  significant 
changes  in  the  composition  and  possibly  viability  of  the  red  cell.  Modification  of 
blood  storage  conditions,  such  as  pH  variation  and  chemical  composition  of  anticoag¬ 
ulants,  will  be  investigated. 

25.  (U)  71  01  01  -  71  06  30  Studies  on  the  effect  of  pH  on  osmotic  fragility  of  the 
red  cell  during  storage  in  the  presence  of  adenine  in  ACD  anticoagulant  were  completed. 
Investigations  of  varying  phosphate  concentrations  in  CPD  anticoagulant  in  the  pres¬ 
ence  and  absence  of  adenine  on  the  viability  of  the  red  cell  were  completed  and  a  re¬ 
port  is  being  prepared.  An  experiment  utilizing  methylene  blue  and  a  wide  range  of 
anticoagulant  pH  has  been  initiated. 
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Progress: 

Investigations  designed  to  prolong  the  lifespan  of  the  human  red 
cell  under  blood  banking  conditions  were  continued  In  CPD  blood  using 
individual  additives  such  as  methylene  blue,  adenine,  and  Inoslne. 
Studies  of  2,3-DPG,  ATP,  osmotic  fragility,  and  oxygen-carrying  capac¬ 
ity  levels  disclosed  that  the  optimum  concentration  of  Inoslne  result¬ 
ed  in  very  high  levels  of  2,3-DPG  and  of  hemoglobin  function  after  6 
weeks  of  storage  when  compared  to  controls.  However,  ATP  levels 
could  not  be  Increased  significantly  above  control  values  using  var¬ 
ious  concentrations  of  inoslne  and  adenine  In  confcl nation.  Several 
possible  approaches  to  Improve  ATP  levels  are,  at  present.  In  various 
stages  of  completion;  these  Include  dependency  of  added  methylene  blue, 
the  possible  mode  of  action  of  CPD  versus  ACD  anticoagulant,  and  con¬ 
centration  of  Inorganic  phosphate  In  the  preservation  medium. 
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23.  (U)  To  prolong  the  storage  time  of  wnole  blood  to  be  used  for  transfusion  pur¬ 
poses  and  to  assume  that  the  blood  will  oe  normally  functional. 

!  24.  (ll)  Metabolic  additives,  including  adenine  and  inosine,  will  be  added  at  various 

(times  and  in  various  concentrations. 

25.  (U)  71  01  01  -  71  06  30  Work  continues  on  determining  the  optimal  pH  of  a  citrate 
;  dextrose  solution  for  maintaining  2,^-DPG  for  hemoglobin  function  and  ATP  for  red  cell 
viability.  Previous  work  had  indicated  that  CPD  at  pH  5.5  was  better  than  ACD  at  pH 
•j.O  More  recent  studies  indicate  that  pH  6.0  may  be  even  superior.  A  second  exten- 
,  jive  study,  applying  automated  analytic  technics  and  computer  data  analysis  in  which 
j  aaenir.e  was  addec  to  ci trate-dextrose  preservative,  has  confirmed  the  impression  that 
|  a  pH  of  6.0  may  be  desirable.  This  work  is  continuing  with  similar  studies  with  added 
j  inosine  and,  finally,  in  a  joint  effort  with  the  biochemists  the  optimal  phosphate  «>«■ 
I  centration  is  bei^c  determined  in  similar  experiments. 
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Preliminary  studies  using  automated  analysis  of  ten  units,  in¬ 
cluding  computer  analysis  of  data,  suggest  that  a  pH  higher  than 

that  of  ACD  (5  5)  is  optimal. 

Phospnate  concentrations  studied  in  the  range  0  to  20  inM  indi¬ 
cate  that  2  r.iM  phosphate  was  clearly  the  best  for  maintaining  2,3- 
DPG;  5  mM  was  nearly  good  There  was  very  little  difference  be¬ 
tween  2  and  5  mM  phosphate  with  respect  to  maintaining  ATP,  The 
highest  phosphate  concentration  was  least  effective. 

Blood  collected  into  CPD  containing  adenine,  mosine,  and  methyl¬ 
ene  blue  maintained  normal  psq  and  2,3-DPG  values  (measures  of  hemo¬ 
globin  function;  through  6  weeks  or  storage  at  4  C 
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23.  (LI)  To  investigate  the  mechanisms  by  which  proteins  are  synthesized  witmn  the 
cell  and  tne  manner  in  which  body  hormones  exercise  their  influence  on  the  process. 
Knowledge  in  this  area  will  be  invaluable  in  the  treatment  of  the  sick  and  wounded 
soldier  and  will  provide  a  basis  for  favorably  influencing  the  manner  in  which  dam¬ 
aged  tissue  is  repaired. 

24.  (J)  Preparation  and  isolation  of  cell  constituents.  Separation  of  the  genetic 
material,  which  is  represented  by  the  nucleic  acid  DNA,  separation  of  various  nuclear 
proteins  such  as  nudeohistones  and  Isolation  of  cytoplasmic  components  such  as  ribo¬ 
somes,  polysomes,  and  various  enzymes  involved  in  protein  biosynthesis.  It  is  possi¬ 
ble  that  nuclear  proteins,  by  interacting  with  active  sites  of  the  DNA,  act  as  re¬ 
pressors.  Hormones  could  prevent  this  blocking  action  by  a  strong  Interaction  with 
nuclear  proteins,  therefore  acting  as  derepressor.  The  effect  of  hormones  on  the  ag¬ 
gregation  and  disaggregation  of  the  polyribosome  chains  will  be  investigated  in  an 

n_  vitro  system  using  procedures  developed  in  our  laboratory. 

25. T0T  71  01  01  -  71  06  30  An  increased  protein  synthesis  and  an  increase  amount 
of  enzymes  are  required  in  wounds,  burns,  fatigue,  and  other  stressful  conditions  to 
which  the  soldier  is  exposed  in  the  performance  of  his  duties.  The  determining  fac¬ 
tors  for  the  protein  synthetic  activity  of  the  living  cells  has  been  investigated. 
.Lner,  ribosomes  are  dissociated  no  protein  synthesis  occurs.  When  the  biosynthesis 

of  a  specific  protein  or  enzyme  is  required  by  the  organism,  several  ribosomes  assoc¬ 
iate  with  messenger  ribonucleic  acid  to  form  polysome  chains  and  protein  synthesis 
taxes  place.  Tnis  association  is  regulated  by  complex  mediators  in  the  cell  and  our 
investigations  have  snown  tnat  hormones  play  an  important  role  in  the  functional  ac¬ 
tivity  of  tr.e  cel  1 . 
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Data  from  this  laboratory  indicate  that  the  action  of  these  hor¬ 
mones  is  expressed  not  only  in  the  nucleus  of  the  cell  by  an  interac¬ 
tion  with  nuclear  proteins  such  as  histones,  but  also  in  the  cytoplasm 
by  an  effect  on  the  aggregation  or  ribosomes  in  polysome  chains.  The 
ribosomes,  which  represent  the  factory  tor  protein  synthesis  in  the 
cell,  can  be  associated  in  groups  ot  six  or  more  forming  polyribosomes 
which  are  active  in  the  biosynthesis  of  proteins.  When  this  activity 
of  the  cell  is  at  a  steady  state  the  profile  shows  that  the  ribosomes 
are  in  singles  (monosomes),  in  pairs  (duosomes),  or  in  groups  of  three 
(trisomes)  which  are  not  active  in  the  biosynthesis  of  proteins  or  en¬ 
zymes.  Our  studies  indicate  that  the  association  or  dissociation  of 
the  ribosomes  appears  to  be  regulated  by  the  level  of  adrenocorti co¬ 
steroid  hormones  and  by  the  diet  which  determines  the  amount  of  amino 
acids  in  the  cell.  This  mechanism  is  very  important  in  conditions  of 
stress  and  our  efforts  are  directed  to  elucidate,  at  the  molecular  lev¬ 
el,  the  various  factors  involved. 
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23.  (U)  To  devise  and  evaluate  biochemical  and  physicochemical  tests  that  car,  be 
used  reliably  to  determine  the  metabolic  state  of  stored  red  blood  cells.  To  iden¬ 
tify  key  metaoolic  events  that  are  responsible  for  the  aging  process  of  red  blood 
cells  in  order  to  develop  simple  methods  for  extending  the  life-expectancy  of  the 
red  blood  cell  (whole  blood)  in  storage. 

24.  (U)  Intact  red  cells  will  be  i nvesti gated  wi th  respect  to  reactive  qroups  and 
'sensitive"  sites  possibly  involved  in  the  control  of  membrane  permeability.  The 
binding  o*  various  dyes  will  oe  utilized  to  provide  identification  of  significant 
changes  in  tne  composition  and  possibly  viability  of  the  red  cell.  The  possibility 
of  a  membrane  lesion  occurring  during  storage  of  the  red  cell  by  spontaneous  activa¬ 
tion  of  enzymes  within  the  membrane  or  the  red  cell  internal  structure  will  be  stud¬ 
ied. 

25.  (U)  71  01  01  -  71  06  30  Examination  in  the  ultracentri fuge  of  the  proteolytic 
enzy  e  extracted  from  tie  red  cell  stroma  indicated  a  potential  dissociation  in  the 
presence  of  Triton  X-100.  This  solubilizing  agent  was  shown  to  have  no  deleterious 
effect  on  tne  enzyme  activity.  More  highly  purified  preparations  free  of  hemoglobin 
.ere  obtained  by  ammonium  sulfate  fractionation  and  subjected  to  Sephadc-x  cnromatog- 
rapny  in  the  presence  of  Triton  X-100.  This  technique,  however,  did  not  indicate 
dissociation  of  tne  proteinase  into  subunits  and  failed  to  improve  separation  of  the 
enzyme  from  otner  stromal  proteins. 
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Progress: 

With  the  estab.  f ■  nvj r, t  ut  opt  1  non'  s-yj iu.fi  chloride  requi  remen ts 
for  maximum  p*oteo  ’yt  cauity  on  A  a  00  ■  1  0s  o  substrate  for  assay 
and  employ.' 0 'it  ct  oho.  repeat  iy  aes^riiuj  substrate  fluorescein-tagged 
human  hemou  lou  >  n,  a  tun  and  .  nn  it>  1 1 :  on  studies  were  continued  em¬ 
ploying  these  p'.  f-  1..  •b  03  wen  .13  .tuein  and  bIL'E  on  proteolytic  ac¬ 
tivity  associated  >\  • !  t.  the  !  urr.au  reel  blood  veil  membrane  Assay  using 
Azocoil  demonstrated  -..'mp  ete  munition  ot  this  activity  with  a  low 
concentration  or  u> but  .0.1. _h  higher  concentrations  were  required  to 
approach  the  sari*'  degree  or  inhibition  when  fluorescein-tagged  hemoglo¬ 
bin  was  used  as  subat  ate  However  /nrf  appeared  to  give  a  greater 
inhibition  using  tailed  hen  ug  lob  in  as  substrate  than  with  Azocol  1 . 

Compariscri  . uhioni  m  ur  actuation  by  cysteine  and  a  variety  of 
metal  10ns  on  eutro.ts  of  eembrane  preoar at  1  ons  obtained  by  slightly 
different  orocedues  ^  uduUd  <dti  .s  of  proteolytic  to  esterolytic  ac¬ 
tivities  that,  inducted  the  pissible  presence  ct  more  than  one  protein¬ 
ase  in  the  me mb  rant  e.*t>acts  Chromatography  on  DEAE-cel 1 u lose  effected 
some  further  pun  lustier  uf  the  proteolytic  activity,  but  did  not  re¬ 
move  entirely  the  contaminating  hemoglobin  nor  did  it  appear  to  give  any 
separation  ot  the  possible  twe  or  (..ore  proteinases 

U1 tracent r 1 f oyt  studies  on  stroma  protein  preparations  and  on  pro¬ 
teinase  extracts  Subjected  to  solubilization  by  sodium  dodecyl  sulfate 
or  Triton  X-lOQ  mourned  0  potential  dissociation,  at  least  in  the 
presence  01  Tnton  x -  : 0 0 ,  u  surfactant  which  showed  no  significant  ef¬ 
fect  on  the  p'oteoiytu  c . . 1 1  •  1  ty  using  Azuvoll  os  the  substrate. 

Memb'urie  ext|,a..t-  a'",)t  comp  let*’ ly  mje  ur  hemoglobin  were  pro¬ 
duced  by  mcoi  pc- i.t.Ug  iroctioncti  un  amroni  urn  sui  fate  precipitation 
and  were  employed  u  .ephoae*  chumatcgr aphy  procedures  in  the  pres¬ 
ence  or  Triton  X-  -Ou  Howe  ve  * ,  to  date  no  separation  or  the  proteinase 
or  the  1  ^  possible-  s  .imn;  is  nos  been  a  .hie  wed  by  this  technique.  Por¬ 
tions  of  the  .fen:*  '■  .  _,a-  :cn  Studies  rent  1  oned  we r e  included  in  the 
USAMRL  Report  Nr  ■) uO  01  IJ^  Moore  et  r 
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tU)  Trans  fusion  Reactions;  (0)  Human  Volunteer,  iL)  3 1 ood  Trarstus i on  ;  (J;  Blood  uroup 
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}  23.  (U)  To  develop  a  system  for  the  collection  anr.  analysis  of  data  relative  to  trans¬ 
fusion  reactions  occurring  in  the  military  service.  To  devise  ar.d  reconne.id  for  im¬ 
plementation,  a  fail-safe  procedure  for  the-  preventior  and  treatment  of  olood  transfu¬ 
sion  reactions  occurring  v.ithin  our  military  hospitals. 

24.  (U)  A  feasibility  study  will  be  initiated  invclvim.  the  hospitals  in  tne  1st  Army 
'area  and  Walter  Reed  -unera)  Hospital.  Transfusion  data  for  the  hospital  ,  as  well  as 
clinical  and  laboratory  reports  of  transfusion  reactions,  will  be  requested.  Confir- 
.  , ration  and  supplemental  laboratory  i nves tiqat 'on  of  such  reactions  will  be  accomnlish- 
J  ed  and  ported  to  the  referring  hospital. 

;25.  (U)  70  07  01  -  70  03  31  Tnis  work  unit  was  terminated  and  combi ned  with  existinq 
1  work  units  which  nave  related  a-eas  of  research 
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Since  .)une  •9‘>b  d-tu  ho/e  beer,  collected  concerning  the  numbers 
ot  blood  t  -  uric  rj-,  i  or.d  t> aus fusion  reactions  occurring  in  Army 
military  h;  so  i  *  a  I V  i>  *he  Most  Os  Army  area 

Analytic  -t  :h-i  cou  ■e^eals  tliat  in  excess  or  20,000  units  of 
whole  blood  and  i  ».  d  ;omp,  rents  were  transfused  to  patients  in  these 
medi ».  a  I  tact  h  1 1  es 

There  were  25:  re  a.  Liens  reported  in  three  classifications:  a)  - 
Febrile  reactions  ■  l'i\  bj  Urncaiial  reactions  -  178;  c)  Hemolytic  re¬ 
actions  -  3.  No  deaths  from  blood  transfusion  reaction  were  reported. 

One  unit  a  d  cod  was  uanstused  for  every  tour  units  crossmatch- 
ed  in  the  biood  banks  cr  the  various  hospital  pathology  services,  rep¬ 
resenting  20,000  t ■  arts fusions  actually  used  ot  the  80,000  units  cross- 
matched  tur  .  compatibility.  Remaining  time  of  the  21-day 

shelf  life  ot  whoie  blood  allowed  many  of  the  blood  units  to  be  re- 
crossmatchen  tor  other  patients  On  the  other  hand,  blood  continually 
committed  to  patients  by  cross natch  and  not  used  resulted  in  outdating 
and  1  oss  ot  the  !>  i  pod. 

The  use  ut  biocd  components  has  sharply  increased,  especially  in 
the  larger  hospitals  and  this  upward  trend  continues.  The  increased 
use  of  b  ood  component  therapy  is  tne  result  of  newer,  more  established 
medical  t-eatment  practices  witn  the  shift  in  emphasis  away  from  whole 
blood,  the  result  is  the  extension  of  one  unit  of  whole  blood  into  two, 
three,  and  tom  useful  products  Blood  wastage  from  outdati ng  wi  1 1 
eventually  be  c*  rr 'naieu  entirely 

The  use  ot  w.iouaitt  has  been  --.drr.i rn stereo  in  proportion  to  the  num¬ 
ber  of  Rn  negative  , eligible)  females  delivering  Rh  positive  infants. 

The  sharp  dei.re.jse  in  hemoiy :c  disease  of  the  newborn  is  a  direct 

result  of  gnob-in,  :v ■  r u p j 
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and  0.  L.  tojss  ie  t anda.  d1  .?<rt 1  on  of  blood  transfusion  reaction 
studies  in  t>.  -  ,  :•_>  !>.- 1  e'lati  o-'  of  responsibility  for  a  medical 

team  concept  R^'-.  ot  the  r  ospit-i!  transfusion  board.  Mi  lit.  Med. 
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ase  our  .  now  ledge  concerning  the  factors  involved  in  mai  ntai  r.i  ng  the 
rity  of  red  blood  eel's  dunnq  cold  storage  tnrouqh  a  study  of  the 
lead  to  red  cell  disruption.  This  information  will  lead  to  develop- 
t  on  rvjtrods  for  extending  the  utilization  of  blood  beyond  the  pres¬ 
hy  medical,  phvsicocneii'cal  ,  and  biological  means,  red  cells  and 
es  •  re.m  ‘rose.  „nd  stored  bloods.  To  measure  s toraqe-ir.ouced  changes 
or. d  physicochemical  properties,  and  stabilities  of  red  cell  ne ni¬ 
tre  properties ,  reactivity,  and  control  mechanisms  of  a  TCmbrane 
:  o  eft.  cts  of  plztelets  on  red  cell  storage  proDerties. 

-  7 1  '■■i  \i  Ccld  storaqe  of  red  cells  causes  the  cel  1  nxjmbranes  to 
r  sta:.  ty  an-  tneir  structural  flexibility  as  measured  by  their 
,  ;  j  ..'.cere.,  -.rconuary  structural  cnanqes  and  interact  witr,  florescent 
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Several  techniques  were  developed  to  neasure  the  catabolic  stress 
of  cold  storage  on  red  cell  membranes.  These  include  fluorescent  probe 
and  turbidity  techniques  as  well  as  several  specific  assay  procedures. 
Membrane  changes  in  stored  red  cells  were  analyzed  in  three  situations: 

a.  The  storage  of  whole  blood  reveals  that  during  storage  the 
mentrane  is  reduced  in  hydrophobi ci ty  and  undergoes  changes  i  i  shape 
at  a  molecular  level.  In  addition,  lipid,  sialic  acid,  and  free  nelp- 
hydryl  groups  are  lost,  as  well  as  the  ability  of  the  proteins  to 
maintain  a  state  of  molecular  flexibility. 

b.  An  examination  of  progesterone-treated  red  cells  indicated 
that  the  progesterone  does  stabilize  the  red  cell  membrane  for  at 
least  28  days  after  causing  an  initial  change  in  the  membrane  analogous 
to  "locking  it  in"  a  modified  conformation.  By  42  days  of  storage  the 
progesterone  effect  seems  to  "wear  off".  This  study  also  indicated 
the  high  sensitivity  of  the  techniques  being  used. 

c.  Red  cells  were  stored  with  multiple  additions  of  adenine- 
Inoslne  to  maintain  hemoglobin  function  as  reflected  by  high  levels  of 
2,3-DPG.  Mentrane  studies  of  these  cells  indicate  that  catabolism  con¬ 
tinues  at  a  rate  analogous  to  controls  indicating  that  preservation  of 
the  mentrane  is  independent  from  maintenance  of  hemoglobin  function, 
and  with  the  advent  of  the  adenine-i nosine  procedure  may  be  the  limiting 
factor  in  the  length  of  red  cell  storage  time 

Initial  studies  were  carried  out  on  the  effect  of  platelets  and 
platelet  breakdown  products  on  the  storage  properties  of  red  cells. 
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Progress : 

An  experimental  transfusion  reaction  model  has  been  established 
in  primates  using  hyperimmune  plasma  fractions  Infusions  of  IgG  di¬ 
rected  aoainst  recipient  red  cells  produce  dose  related  intravascular 
hemolysis  and  disseminated  intravascular  coagulation  (DIC).  Autopsy 
studies  shew  fibrin  thombi  in  glomerular  tufts. 

This  work  has  character ized  and  greatly  refined  knowledge  of  the 
transfusion  reaction  with  respect  to  antibody  species  responsible  and 
pathophysiology.  It  has  also  made  available  a  model  which  has  a  pre¬ 
dictable  outcome  and  can  be  used  to  evaluate  the  hemolytic  potential 
of  pooled  plasma  products  and  fractions  used  commercially. 

Pre- treatment  of  experimental  animals  with  heparin  has  not  been 
wholly  effective  in  preventing  DIC;  other  specific  therapy  should  be 
studied,  such  as  mannitol,  to  augment  urinary  blood  flow,  hexadimeth- 
rine  to  inhibit  Hageman  factor  activation,  and  diDyridamole  to  inhibit 
platelet  aggregation. 
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Progress: 

Results  of  a  transfusion  reaction  survey  in  military  hospitals 
is  reported  in  Work  Unit  No.  172  (A821). 

A  model  for  the  study  of  plasma  transfusion  reactions  in  sub¬ 
human  primates  was  developed  in  Maaaaa  irus  monkeys.  Plasma  transfu¬ 
sion  reactions  in  this  species  resulted  in  hemolysis,  disseminated  in¬ 
travascular  coagulation,  and  with  evidence  of  intravascular  fibrin 
deposition  at  autopsy.  These  reactions  appeared  very  similar  to  those 
observed  human  cases. 
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23.  (U)  To  explore  the  role  of  blood  group  and  leucocyte  antigens  and  antibodies  as 
they  affect  the  compatibility  status  of  donor  and  recipient  in  organ  transplantation, 
particularly  as  it  applies  to  the  treatment  of  the  military  comoat  casualty  and  re¬ 
lated  conditions. 

24.  (U)  Blood  banking  technics  will  be  expanded  to  investigate  lymDhocyte/leucocyte 
antigens  along  with  the  appropriate  antisera.  These  will  then  be  applied  to  study 
donor  and  recipient  antigenic  systems  and  degree  of  histocompatibility. 

.23.  (U)  70  07  01  -  70  08  31  This  work  unit  was  terminated  and  combined  with  existing 
■work  units  which  have  related  areas  of  research. 
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antigen1:  v,  stems  of  nea  cells,  white  cells,  and  eventually  platelets. 
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